


a a 
Engineering 


DESIGN edition 










P A " v 
PUTENT LEBBMINTERMETALLICS --- BUILT-IN MOTORS am 


— € e nad 


[he € teveland Worm & C 
3279 Fast goth > 


Division 


pes in al 


Sales rep" sé ntati 
l Peacock Brothe 


Jn £ anada. 





This apparatus—called the ‘hot spider 


ing of materials at temperat 


pressure p! 5 5 under 


jasket 


Accopac gaskets seal perfectly at high 
temperatures in heavy-duty applications 


In many heavy-duty applic itions, the combined effects 


and high internal pressure 


of elevated temperatur: 
leakage at gaski ted joints 
difficult 
gasket 
veloped. They seal perfectly 
heat 
sive bolt-torque loss with conventional materials 

Fhe \ccopai 


high-density sheets made by 


often cause 
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Armstrong 
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meet thesi sealing 
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materials have 
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under combinations 


and pressure that can cause extrusion exces- 


materials are pre-compressed, 


new 
| beater-saturation process 
Armstrong, Sheets made in 


and 


pioneered and patent« d by 
tough. flexible 


The se Accopac compounds are 


this way are crush resistant 


recommended for a 


wide range of heavy-duty applications. Where tempera 


tures above 300^ F. are involved, Accopac asbestos 
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UNBREAKABLE MAINSPRINGS 
OF ARMCO 17-7 PH STAINLESS 


Help Make Westclox Watch Sales "Tick" 


Properties of special Armco Stainless 
Steel add sales points, improve perform- 
ance and simplify production of watches 


By using Armco's high strength stainless steel in- 
stead of regular spring steel, Westclox, producers 
of the famous Big Ben, eliminated the possibility 
of rusting and subsequent breakage of mainsprings. 

In addition to this important sales advantage, 
the excellent spring properties of 17-7 PH insure 
better time-keeping. Westclox also reports that 
springs are easier to fabricate. A thinner main- 
spring is used too, resulting in space-saving and 
more parts per pound. 


SOLVES SPRING PROBLEMS 


For springs of any kind, especially those exposed 
to corrosive conditions or elevated temperatures, 
Armco 17-7 PH provides unusual advantages. The 
mechanical properties and modulus of elasticity of 
hard drawn wire and extra hard temper strip are 
comparable to music wire and are much less af- 
fected by temperatures to 650 F than either 18-8 
stainless or music wire. And with resistance to 
corrosion that is practically equal to Type 302 
stainless, it oflers a valuable combination of dura- 
bility and strength. 

Available in sheet, strip, plate, bar and wire, 
Armco 17-7 PH Stainless Steel is readily fabri- 
cated into coil, flat and power springs as well as 
spring washers and clips. 

Consider how its unusual properties can give 
your products new design and sales advantages. 
For complete information, just fill out and mail 


the coupon 


ARMCO 
STEEL 


Armco Division 

Sheffield Division 

The National Supply Company 
Armco Drainage & Metal Products, Inc. 
The Armco International Corporation 
Union Wire Rope Corporation 
Southwest Steel Products 


ARMCO STEEL CORPORATION, 2098 Curtis Street, Middletown, Ohio 


Send me information on Armco 17-7 PH Stainless Steel. We are 


New considering it for 
Steels are 

born at 

Armco 
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Fafnir 
presents a 


NEW 


series of 


MINIATU RE BALL BEARINGS 


featuring 


1. Vacuum melt 440C stainless steel 
. Balanced design 
3. Precision tolerances 


Fafnir now offers a series of miniature ball 
bearings, fabricated entirely of extra clean 
vacuum melt 440C stainless steel. This steel has a 
minimum of impurities and eliminates the 
chances of pits and imperfections in the races. 


Because of superior race finish, the ultimate 
results are supersensitive bearings with low 
torque values. The balanced construction results 
from separate retainers for each bearing size. 
Thus the pitch circle of the balls is 

centered between the bore and outside diameter. 


Made to ABEC-5 tolerances or better, these 
bearings are engineered for precision 
instrument applications where performance 
and long life are vital. 


Fafnir’s instrument bearing division has been 
expanded for production of the new miniature 
series. These bearings are made in the world’s 
cleanest metalworking area, regarded as a model 


e throughout industry. 
» 


Fafnir’s Precision Miniature Bearings Investigate this new series of precision 


Series currently includes four design 


variations available in each size. miniature bearings. Write for bulletin to The 
Open Type * Two Shields ^ . » . 1 Y o o a 
Flonged Type * Flanged Two Shields Fafnir Bearing Company, New Britain, Conn. 


FAFNIR 


BALL BEARINGS 
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Interesting to Note 


Sikorsky HR25 Twin-engine Helicopter 
Kaman HUK-1 Helicopter 

Vertol H-21 Rescue Helicopter 

Bell 47H-1 3-place Helicopter 


Beechcraft L-23 
Twin Bonanza Reconnaissance 


Goodyear ZPG-2W Radar Airship 


Lockheed RC-121D 
Radar Super-Constellation 


Convair XFY-1 
Pogo Stick" Vertical-takeoff 


Da Vinci's sketch of an ornithopter 


Lockheed WV-2 
Radar Super-Constellation 


Da Vinci Updated 


Da V 


ht 
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EVERY HOUR 


2 new applications are filled by 
HOWARD Fractional Horsepower Motors 


Mode! 11A Illustrated 


=) 
Model 2800 Illustrated 
Sheded Pole Motors 
1/2000 to Vs H.P. 


MORE THAN 100,000 
FILLED SPECS ON FILE 


Through the years, designers and purchasing agents have 
learned that they can depend on Howard to quickly and 
inexpensively produce a motor to any specifications. With 
over 100,000 specs on file, chances are Howard engineers 
have worked on applications similar to yours—and can 
easily meet your mechanical, electrical and cost require- 
ments. To aid you in selecting the right motor for a 
particular job, general characteristics of the basic Howard 
motor types are listed below. Whatever your needs, if 
you're in the market for power —check with Howard first. 


CHARACTERISTICS AND TYPICAL SPEED TORQUE CURVES OF 
BASIC HOWARD FRACTIONAL HORSEPOWER MOTOR TYPES 


UNIVERSAL MOTOR 


Series Type 

Power: DC and AC 25 t0 75 cycles. 
1. High No Load Speed 

2. Full Load Speed (Optimum Per- 
formance) at approximately 50% 
no load 

3. Starting Torque high, 200 to 
300% full load torque 

4. Variable speed, speed decreases 
with increasing loads. 


Shunt Type Power: DC only. 
1. No load and Full load speed are 
adjustable by winding or by arma- 
ture and/or field voltage control. 
Approximately a 2:1 speed range 
can be obtained by field control, 
and 10:1 by armature control. 

2. Fairly constant Full load speed. 
3. Regulation varies from 10% to 
3095 depending upon duty and 
power requirements 

4. Starting torque, opproximately 
150 to 200% of Full Load. 


RP wv 
OW ki iE? » 


HOWARD 


- 


Induction Motors 
1/1400 to 14 H.P. 


. [UNIVERSAL & D.C. 1 
Other Howard motors: Tenn: 1400 to 1 


Universal and D.C. Motors 
1/100 to 2 H.P. 


SHADED POLE MOTORS 


Power: AC 50 to 60 cycles 
1. No load speed is determined by 
the number of poles with a No load 
slip of 3 to 5%. 

2. Fairly constant Full Load Speed, 
with a full load slip of 10 to 20%, 

3. Breakdown torque approximately 
150% of full load 

4. Starting torque low, 50 to 75% 
of Full load. 


NDUCTION MOTORS 


Torque Type 

Power: AC 50 to 60 cycles 

I. No load speed is determined by 
number of poles, with a No load slip 
of approximately 5% 

2. Full load speed decreases with an 
increasing load. Designed to oper- 
ate at approximately 30% full load 
slip 

3. No breakdown torque 

4. Startina torque high approxi- 
mately 125% full load. 


Capacitor Run Type 

Power: AC 50 to 60 cycle. 

1. No Load speed is determined by 
the number of poles, with a No load 
slip of 2 to 4%. 

2. Constant full load speed, with a 


full load slip of approximately 
10%. 


Hysteresis Synchronous type 
Power: AC 50 to 60 cycles 

1. Constant synchronized speed, de- 
termined by number of poles 

2. Starting torque equal to full load 
torque. 

3. Quiet operation. 


Reluctance Synchronous type 
motor 

Power: AC 50 to 60 cycles. 

1. Runs at a synchronized speed, de- 
termined by the number of poles 

2. Starting torque low, 50 to 75% 
of full load. 


200 to 1 h.p. * SHADED POLE 1/2000 to 1/8 h.p 


8 h.p. * SERVO MOTORS * GEAR MOTORS « BLOWERS 


HOWARD INDUSTRIES, INC., 1750 State St., Racine, Wis., Telephone ME 2-2731, Teletype: RCA344 


208 S. LaSalle St., Chicago 4, CE 6-5126 

942 S. La Brea Ave., Los Angeles 36, WE 8.2444 
Room 4822, Empire State Bldg., New York 1, LO 4-7992 
300 Broadway, Camden, New Jersey, WO 49733 
1077 Celestial St., Cincinnati 2, Ohio, PA 1-2985 


Representatives in 
Principal Cities 
Consult Your 
Classified 

Phone Book 


DIVISION (EMO) ELECTRIC MOTOR CORPORATION © CYCLOHM MOTOR CORPORATION RACINE ELECTRIC PRODUCTS (L9) LOYD SCRUGGS COMPANY 
— 


6 USE READER SERVICE CARD FOR MORE INFORMATION 
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Interesting to Note .... (continued) 


They're Run by Motors 
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Simplified Bolting and Riveting 
in Blind Applications 


For fastener applications accessible only from one side of the 
work, you can now bolt or rivet without special tools... 


Blind Bolt... 


a 
e 


t 


[1] [2] 

This 1s the Southco The pin is driven flush, 
Drivebolt" Fastener. expanding à head on 

| A nut is threaded on blind side of hole. Pin 

and the bolt is in- is then further depressed 


serted from one side with screwdriver blade 
to clear slot. 


Working from open side, bolt 
is kept from turning by screw- 
driver, nut is tightened with 
wrench. Result—bolted 
strength achieved from one 
side of job 





of the work 


Blind Rivet... 


————]) 


Fastener Handbook 


Send for your free copy 
TEAN EEZ of Fastener Handbook 
SEN NNXN No. 8, just released. 


Gives complete engi- 
neering data on these 
and many other special 
fasteners. Forty-eight 
pages, in two colors. 


[1]Southco Drive Rivets are inserted in holes from 
one side of work 


[2]The grooved pin is driven flush, from the same Write on your letter- 


side, with an ordinary hammer. No special tools 
are required. Four prongs expand to form blind 
head, forcing parts together in a tight vibration- 
proof joint. No pulling, twisting, grinding or 
finishing is necessary 


, 
/ 


head to Southco Divi- 
sion, South Chester Cor- 
poration, 236 Industrial 
i: Highway, Lester, Pa. 


/ 
/ 
EEE ee 


©1956 
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SELF-LUBRICATING 





prove a match for top payloads 
on ATHEY Rear Dump Trailers 


Oilite* Bronze Bearings have proven more than a match for the 


1 n 
22 and 34-ton payloads on Athey Rear Dump Trailers ——— 
Oil-cushioned against shocks and impacts, these Oilite heavy-duty OF SELF-LUBRICATING BRONZE 
bearings have demonstrated that they will withstand years of OILITE BEARINGS 
punishment and still give satisfactory service. They require only 
infrequent lubrication and help Athey substantially increase the P y 2 
dependability of its hauling units. Yet, Oilite Bearings cost less Uhtaete Tos 
than many other type bearings! Strength 
No wonder more and more designers are specifying popular Olilite Con 
self-lubricating Bearings for motor vehicles, appliances, engines, 3 
power tools, machinery and countless other products Elongat 
Contact your local Oilite Engineer today. He'll gladly provide 

d i Ha 4 


complete design information to help you make your bearing 
and bushing applications low-cost, dependable and maintenance- 
free. Look for him in your telephone directory under “Bearings— L J 
OILITE” or write direct to Dept. A-6. 


the most trusted name in powder metallurgy 


ms AMPLEX DIVISION 


CHRYSLER CORPORATION, DETROIT 31, MICHIGAN 


. k i f e. L - 


m 
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Impact resistance The image of impact 


can take many forms. To a train-conscious youngster, 
impact might be the crash-coupling of freight cars. 
To the contour miner, impact is a mammoth dipper 
smashing into frozen highwall. To the ordnance man, 
impact is a shell striking armor plate. Whatever the 
image, impact implies one thing—toughness. 

Toughness is the ability to absorb energy—to 
“give” under a shock load without fracturing. This 
property —toughness—in steel, more than in any 
other material, has been vital to the building of the 
modern world. Steel’s ubiquitous role, however, belies 
the complexity of toughness. Because just as there 
are many kinds of steel, so there are many degrees 
of toughness, and a given steel’s toughness is shaped 
by the admixture of its composition, manufacture 
and fabrication. 

The design engineer, if he is to do his job well, 
must know his toughness in order to select the right 
steel for the job. He must know something of how 
toughness is achieved, because this often can result 
in using less expensive steels. The geometry of a part 
or structure is also important to its toughness, and 








" 


here the designer reigns supreme. 

In steelmaking, toughness and strength are deter- 
mined by composition and manufacturing steps. 
Often, as is the case with USS* *"T-1" Constructional 
Alloy Steel, a very high level of strength and tough- 
ness is obtained through selection of alloying ele- 
ments and by proper heat treatment. 'The steelmaker 
can help you obtain the best combination of strength 
and toughness along with other desirable properties 
like weldability, corrosion resistance, formability and 
wear resistance. He can also recommend post-fabrica- 
tion heat-treating practice where it is required to 
develop mechanical properties or relieve stress in 
fabricated assemblies. 

Clearly, toughness is complex. But for any applica- 
tion, there is one best steel no matter what combina- 
tion of properties you need. You are almost certain 
to find that steel among the great family of USS 
Design Steels: Carbon, High Strength, Alloy and 
Stainless. Our experience is yours for the asking. Write 
United States Steel, 525 William Penn Place, Pitts- 
burgh 30, Pa. You'll find our nearest representative 
in the Yellow Pages listed under United States Steel. 


United States Steel Corporation + American Steel & Wire « Columbia-Geneva Steel + National Tube U it d St t t 
Tennessee Coal & Iron « United States Stee! Supply « United States Stee! Export Company ni eg d es S eel 


*TRADÉMARK 








Lower Left— Problem: Design dump cars for tunnel excavations to 
remove rock. Must have high impact resistance, plus corrosion resist- 
ance to withstand alternate wetting and drying. Solution: Build cars 
from USS Con-TEN* High Strength Steel, Pay-off: Cars take mini- 
mum maintenance, have been in continual service for six years, and 


are still in excellent condition 


Lower Middle— Problem: Design a 60 cu. yd. shovel that could 


take the terrific abuse of all-weather overburden removal. Solution: 


Bucket, bail, dipper stick and crowd rack built entirely of welded 


USS [-1"* Steel, a constructional alloy steel havi 


toughness at below zero temperature 


and flame-cut. Pay-off: Outstandin 


Lower Right— Problem: Design a tank to} 


of 10 million cubic feet of oxygen at 300°F. below 


Tank was designed with impact-resistant austeni 


Steel. Pay-off: Tank can withstand sudden changes 


perature changes and volume at low temperatures t! 


other materials, 





Lock Seam Circular Bead 


ge 


Double Lock Seam, 


Beaded O. D. Ball indented |. D. Notched End 


Double V-Seam 


Tapered Ends Eccentric Shapes Serrated Ends 


Rolled Split Steel Spacer Tubes 
in Great Variety 


You save time, labor and costly materials with these ready-to- 


"sl assemble spacer tubes. Hundreds of applications. Write for special 


design data book. It's free. Address: 


FEDERAL-MOGUL-BOWER BEARINGS, INC., 11043 SHOEMAKER, DETROIT 13, MICHIGAN 


Copper-Alloy Plain & Bimetal Bearing-Surfaced Aluminum or Nee 4o9? 
Lined Split Bushings Thrust Washers Babbitt Lined 


RESEARCH DESIGN METALLURGY PRECISION MANUFACTURING 
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Climax Develops an Extremely Tough, 
Abrasion-resistant Chrome-Moly White [ron 





New Alloy Proves Superior Cr type of martensitic 





50 to 400 hours 
in Erosive Applications Because of its toughness, Alloy 42 car 
ilso be used where moderate pa 

A new martensitic white iron ha would cause low alloy types of white 
proved exceptionally tough and re t iron to break or spall. And it may prove 
ant to abrasion. It’s called Alloy 42. It ore economical than t t rubber 
excellent combination of propertie are arts or lining now used Ir i 
related to its structure whi 2 t ibrasive applications. I ! ance 
of hard chrome-moly carbides fav tearing tramp coarse iteria I 
distributed in a matrix of irter el il attacks by oils and erorgar 
plus retained austenit« npounds is an obvious advantag: 

Tests indicate Alloy 42 is especia The recommended composition rat 
economical for parts subject to ero is: Carbon 3.00 0r S m 0.30-0.60 
wear: sand pumps, flotation impellet Manganese 0.60-0.90; Chro 15.0 
sand classifier wear oes, 18.0; M idenum 2.75-3.25 
blades, brick mold liners and chute liner A Climax bulletir m AI 12 

For example, heat-treated Alloy 42 l s melting and castin ind 
impellers in a 5" sand pump handlir hrinkage, heat treatment, structur« 
coarsely ground taconite ore ha\ | cal propertie i na 
already lasted over 1,000 hou: Pre ng and cutting. / é ( é 
vious impellers made of a 4.5% Ni, 1 =] the pon, 


Heat Treating Improves the 





Wear Resistance of Gray Iron 





Heat treating can improve many of 
the properties of gray iron, particularly 
resistance to wear. Wear resistance in 
quenched and tempered ray iron is 
many times greater than that of pearl- 
itic irons. With cams and nilar part 


hot quenching provides better wear r« 
sistance than quenching 
to the same hardness. Surface hardening 
is frequently select« 
cause it locally improves 
with minimum distortior 
Why Moly Iron Bulletin =6 contains 
valuable information on surface le 
ing, annealing 
molybdenum-alloyed irons. This bullet 


a tor ray iron De 





and stre 


Flame hardening the teeth on a sprocket im- 
proves wear resistance with minimum distortion 


gives examples of improvements obtaine 
by heat treating gears, ca 
pump-ring c: 


guides and mach 


istings, tappets, vaive I free 


“Why Moly Tron 
ne tool ways. Bulletin 76," « t 


Tempering Low-Alloy 


Creep-Resistant Steels al and silicon-bearing a 
fF this paper, "High Alloys 
A recent British paper dis es the E.D. We 
roles of chromium, molybdenu and 
vanadium in low-a 
creep strength. T 
creep properties, microstructure changi 


to Combat Corrosion" | 


Thermenol Shows Excellent 


and carbide composition is given special | Resistance to Heat, Corrosion 
attention : x Phapu ew i 

For a copy of “The Tempering of Low- menos be dies 
alloy Creep-resistant Steels Containing e — M npa VOI 
Chromium, Molybdenum and Vanadium” aee VI otnei : eratul 
by E. Smith and J. Nutt ng, circle 3t materiais, and in € Cast 3 pron 

A evel better ervict F I n € AT 

alloys, it doesn’t lose tensile trengtt 


lly up to 1200 F. It also has excel 


Moly Helps High Alloys La E 


Fight Corrosive Attacks bearing atmospheres at high temper 
Highly alloyed materials are playing For a copy of "Iron-aluminum Mag- 
a greater part in combating corrosion netic 


illoy Has Excellent Heat Resist- 
le #8 


A current paper on these alloys con ance," circle 
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Moly in Nickel-base 


Casting Alloys Improves 





High Temperature Service 


















"Some Properties 


Fi free copies of 
of Nickel-base Casting Alloys for High- 






temperature Service” by D. R. Wood a 


]. F. Gregg, circle Ë3 







Cast Steels Studied 












at Low Temperatures 








position and treatment o1 ec isting 
Five of the seven alloy stee nvest 
gated ntained n ae I ene 

Ss 0 r ler ! illo 
tee istings for W t i I sel 
ice al € snown If a I 








nd 1.5% Mn-M 
F € ts of “The Low-temperature 


Impact Properties of Cast Steel” by W.J 
J 4 ( 1G. M. Michie, circle 4 









New Data 


Low Carbon Bainitic Steels 


Available on 


















1 na gh. à V ( r 
4 e € E f ra 
i t t 1 t 
I , f € ia ‘ té € 
€ | 
I ( m f *"Low-carbon Bainitic 







Steels" dw IP. B. i 
—— eee o eee 
l Climax Molybdenum Co. Division, Dept. 61 
l American Metal Climax, Inc 
I 500 Fifth Avenue, New York 36, N. Y 

j lik T € formatio ) 
) 4 5 6 7 8 
i Ne 
a City te 
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Experlence—the added alloy in A-L Stainless, Electrical and Tool Steels 


ae 
MOST COMPL 
TD ts 


STEEL 
FABRICATION 


384 pages of practical data from Allegheny Ludlum 


Here's the newest addition to A-L's technical library. It 
incorporates the knowledge gained by being the leading 
producer of stainless steel ever since the industry was born, 
and the experience gained by working with all of the leading 
stainless steel fabricators 

"Stainless Steel Fabrication" is a case-bound, 384-page 
handbook for your working library. It contains the latest, 
detailed information on: CUTTING, JOINING, COLD 
FORMING, HOT FORMING, MACHINING, HEAT 
TREATING, SURFACE TREATING. 


With 308 photographs and drawings and 121 tables, this 
new book suggests to old timers new ways to make opera- 
tions more efficient. For newer men it's a practical textbook 
on all operations from working mill forms to finished parts 

If you would like to receive a free, personal copy of the 
384-page handbook "'Stainless Steel Fabrication," contact 
your A-L sales engineer. Or write on your company letter- 
head: Allegheny Ludlum Steel Corporation, Oliver Bldg., 
Pittsburgh 22, Pa. Address: Dept. PE-6. 


ALLEGHENY LUDLUM 


for warehouse delivery of Allegheny Stainless, call RYERSON 
Export distribution: AIRCO INTERNATIONAL 


EVERY FORM OF STAINLESS . 
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DE LAVAL 
TP memes are now more versatile than ever 


De Laval IMO pumps have proved that they do a dependable job over long 
years of service. The reason is IMO design simplicity. These constant la addition to these basic 
displacement rotary pumps have only three moving parts—smoothly pumping advantages, the 
intermeshing rotors that propel the fluid axially in a steady flow without improved IMO gives you 
churning, pocketing or pulsation. There are no timing gears, cams, valves, sliding important new benefits shown in 
vanes, or reciprocating parts to wear or become noisy. Quiet, compact the cutaway illustration below. 


IMO pumps are excellent for direct-connected, high-speed operation. 





Discharge flanges are DE LAVAL IMO PUMPS 
Inlet can be rotated to infinitely varied. You can use can also be used as 


suit installation arrangement. the most advantageous DM PN 
piping method to suit 
installation requirements. 





Designed for either 
conventional packing or . 
mechanical seals. Sealing 
method may be 
changed in your plant 
with a simple kit. 


ILIA 


Nodular iron 


casings for high AY F 


pressure service have 
high shock capacity. 






RITE CT U TL 
by adding idler rotor and housing 
sections to the low pressure design. 
Parts for the same rotor size are 
interchangeable over the 

Any position mounting is : entire pressure range. 
possible without factory modification. 


Internal parts are designed as a package 
so that units can be built into your machines. 


Bulletin 3001 gives data on improved De Laval 5 ) > 
IMO pumps. Send for your copy today. E DE LAVAL IMO I u mps 


DE LAVAL STEAM TURBINE COMPANY 


801 Nottingham Way, Trenton 2, New Jersey 





Nylon replaces metal in this idling 

cam made by Chicago Molded for 

Holley Carburetor. By injection 
molding it of nylon, Chicago Molded elim- 
inated 3 operations — hardening, stamping 
and assembly. This cuts produ tion costs 
50%. Chicago Molded went even further 
and designed a unique mold with remov- 
able sections. This represents advance 
planning for easy changes in the number 
and sizes of the ratchets at lowest expense. 
Picture how this kind of foresight could 
keep your costs down. 


One part replaces three in this 

paint spray gun body developed 

with the help of Chicago Molded. 
By injection molding it from nylon as a 
single part, Chicago Molded eliminated 
several machining, polishing, buffing and 
plating operations previously required for 
metal guns. In addition to the cost-cutting 
advantages of this new nylon design, it is 
two-thirds lighter, is not affected by sol- 
vents, and makes a tighter air seal than 
die-cast aluminum. Do you have a similar 
part or component? 


This new “Schlitztap” 

looks like expensive 

bone china, but it’s 
actually made of melamine. 
Engineered and molded by 
CMPC, the plastic parts of the 
“Schlitztap” not only cost less 
than their ceramic counter- 
parts but are almost inde- 
structible. They're immune to 
perspiration, scratching, stain- 
ing and chipping. This is the 
first time that it has been prac- 
tical to duplicate decorated 
ceramics that have compound 
curved surfaces. 


ways 
Chicago Molded might cut 
your parts costs 


An injection-molded—31” x 16” 

— styrene cover replaces a die 

cast part at a lower cost in this 
Magna Bandsaw. Furthermore, the 
color’s in the plastic, eliminating the 
cost of painting during manufacture. 
And the cover can’t chip, peel, or fade. 
Chicago Molded’s engineers can sug- 
gest ways to make good products better 
and at lower cost through the use of 
molded plastic parts. 


CHICAGO 
MOLDED 


PRODUCTS CORPORATION 
1032 North Kolmar Ave., Chicago 51, UL 


LET CHICAGO MOLDED KNOW YOUR COST PROBLEMS 
It may be possible to solve them and make a better 
product too—with a slight change in design, or material, 
suggested by Chicago Molded. Our engineers have excep- 
tional experience in doing just this. Your problems are 
their job. So let us know if we can be of help. Contact: 





YOU GET 
EXTRA PROTECTION 
against corrosive... 
abrasive or 
explosive elements 


Standard TEFC 
1 to 10O hp 


Explosion proof 
1 to 100 hp 


with Wagner totally enclosed motors... 


protected for longer motor life 


NEW NEMA FRAMES 


1 TO 100 HORSEPOWER—4 POLE, 60 CYCLE—NEMA FRAMES 182 THROUGH 445U 


6400 Piymouth Ave., St. Louis 14, Missouri Branches and Distributors in All Principal Cities 


The ba 
the highest 
pacity to provide long troublefree service unde perm elubrication that adds years t 


heavy loads ite under severe conditions 





YOU GET 
DOUBLE PROTECTION 
against corrosion... 
against falling 
or splashing liquids 


Air intakes and outlets are positioned to provide complete 


dripproof protection 


TYPE 
1 to 125 hp 


Wagner DP Motors offer the double 
ompletely dripproof enclosures and rugged 


ast iron frames that can take rough handling and resist 


with WAGNER corrosion 
TYPE DP MOTORS 


designed to meet more 


application 


osures so well designed ti 


applic itions that formerly required 


ATE Factory lubrication will last for 


ilt in the new NEMA i itings that pac k many years in normal service but openings are provided 
. to permit the relubrication that adds years to motor life 


lighter in weight and are easier to maintain 
p : r , under severe conditions 


SLEEVE BEARING MODELS AVAILABLE 


f ratings through 125 hp is available with ball bearing 


truction as illustrated. or with steel-backed. babbitt lined sleeve le 
us ti lave ugh load carrving « ipacity ind provide quieter - 
one S wineer show vou how these motors can be ip plied n. / 
eeds I| the nearest branch. office. or. write for. Wagner 
MU-223 


1 to 125 HP—1750 RPM—40°C "La 
NEMA FRAMES 182 through 445U 


COOL RUNNING — Specially designed baffles direct cool 
ing air through the motor to reduce stator temperature 


Wagner Electric Corporation 
thus increasing motor life. Blowers, cast as part of the 


6400 Plymouth Ave., St. Louis 14, Missouri. rotor, move large volumes of air without noise or vibration 





"| DEVELOFPMER 


Low-temperature specifications . 


may be lowered again as a result of IGY 
research, on the ground as well as in the air. Not 
long ago, the standard military requirement called 
for acceptable performance at —65 F. Then, the 
—100 F. 


But now, measurements at antarctic stations have 


level was lowered to 


shown temperatures on the ground as low as —102.4 
I’, and “minimum possible Antarctic temperatures 


of —108 F have been calculated from observed radi 


Seriousness of low-temperature 


. was pointed up by E. J. Beck, Jr. of the Navy 
Civil Engineering Research and Evaluation Center 
when he told the ASME Oil and Gas Power Con- 


ference: We may have to throw engines away after 


thev've been run in Arctic weather unless someone 


comes up with a better lubricant for service at tem 


peratures below —25 F 
M iulabk 


Startup is a special headache. Currently 


Smaller, closer-tolerance ground 


at a lower premium are promised by new diamond 
grinding wheels that can be made in thicknesses 
down to 0.006 in. and held to a tolerance of 0.0005 
in hey were developed specifically for transistor 
manufacture; but if the claims made for them are 


borne out, they should find a good many uses. Engi- 


Tin rubbers .. . 


which are organic tin compounds that “exhibit 
the properties of true elastomers” are being developed 
it the Army Quartermaster R & D Center at Natick, 
Mass 
Research A variety of 
polymers and copolymers are being tested, and vul 
But J. € 
Montermoso, chief of the Elastomer Branch, told a 
recent ACS meeting that these tin rubbers open up 
a new approach to rubber research 
the basis for 


still in its early stage 


canization techniques must be devised 


and may be 


a whole new family of materials, as 


the organo-silicons (silicone rubbers) have been. 


In crude form, compounds 


rubbery, nearly transparent. Basic materials can be varied 


new organo-tin are tough 
to obtain a range of hardness, elasticity, toughness and 


other physical properties. 
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ation loss by both Soviet and American meterologists 
participating in the IGY program.” 

While the latter figure is a drop of less than 10° 
from the previous low, it can be a critical—particu- 
larly for “soft” materials like rubbers and plastics 
Example: one Austrian meteorologist reports he had 
to frost 


with his hands 


remove from his instruments by warming 


plastic bulbs of the 
instruments could not withstand scraping.” 


because "the . 


problems ... 


military oils will permit cranking of most engines to 
25 F, but that's all; and the lightweight oils that 
fluid for cr offer 
protection against wear. 
Best solution right now, Beck thinks, is t 
small, lightweight, ven 
ibk 


bigger 


stay enough inking don’t much 


) design 
inexpensive (almost dispos- 
hand-cranked starting engines to turn over the 
be discarded when ruined 


ones, and 


slots 


it Navan Products 
designed the new wheels and believe it will be poss 
š 1 


ble to produce them in quantity for sale at st 


neers Inc., Santa M 


indarad 


prices. Up to now, they say, diamond wheels wit! 
tolerances of 0.001 or less “were in custom class, 


even for widths above 0.010 





Metal-coated silica fibers . . . 


in diameters down to 15 microns have been 
produced at Bjorksten Research Laboratories by à 
new continuous process said to give high-strength and 
heat-resistance. The fibers can be matted to form 
felt or paper-like materials, also can be used as rein 
forcement for plastics, or formed into special shapes 
According to Bjorksten engineers, the fibers them- 
selves have a tensile strength in excess of 211,000 
psi, (some tests showed 400,000 to 600,000 psi) and 


will retain their strength at temperatures at least 
to 1800 F “for a considerable period of time.” 

The coating material so far has been aluminum, 
and samples are now obtainable of both uncoated and 
iluminum-coated silica fibers at a developmental 
price of $115 and $140 per oz. Samples of E-type 
glass, coated by a similar method, are available in 
small quantities without charge 

Work is continuing, under Air Force contract 


New design data on knobs and dials . . 


is coming from the Air Force’s long-term 
research projects at Wright Air Development Center 
and such contractors as Ohio State U. Two reports 
just released cover preferred direction-of-turn for 
knobs, and symbolic vs conventional numerals. 
PE—Feb. 3, p. 61). 

l'o no one’s surprise, the Air Force confirms that 
people tend to turn knobs clockwise to increase a 
function and counterclockwise to decrease it. ‘They 
also tend to turn the knob clockwise when they 
think of the desired result in positive rather than 
negative terms, regardless of whether it is actually 
an increase. The tendency, Air Force says, is the 
same for women as for men. 


Caution signals on miniaturization 


ire being flashed, even by the military 

Rear Adm. Rawson Bennett, Chief of Naval Re 
earch, told an ASME-ARS meeting recently that 
miniaturization, misapplied, can be a lot worse than 
the situation it seeks to cure. “A horrible example 
of what should not be done,” he said, “is an equip 
ment line I have seen in which a tremendous variety 
of functions is compressed into a small package. But 
the package has a very high mass density, taking 
hours to warm up completely and to reach operating 
stability. Mechanically, this equipment might be 
described as jewelry. In fact, a jeweler’s loupe is 
needed to work on many small parts. The problems 
and costs of maintenance and repair of such a small 
piece of equipment are obvious." 

On the other hand, he noted that a real success 
has been scored in connection with the new all 
weather aircraft instrumentation system developed 
to perform navigation, air data, and fuel manage 
ment computations. In the system, designed fo: 
display of such information on a flat-plate trans 
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In studying resfianse to conventional vs symbolic 
numerals, however, the results were not entirely 
dipected. ^. When responding verbally to display 
numbers, the test subjects showed consistently better 
performance with conventional numbers than sym- 
bolic ones. But in motor responses (pressing a 
button, for instance), no clear-cut distinction between 
the two could be made. Performance in response to 
written numerals, and to multi-element devices like 
the lights used on sports scoreboards, seemed prac- 
tically the same. The apparent conclusion would be 
that, for most machine applications, either system of 
information display would be satisfactory so long as 
the numbers were fairly clear. 


parent TV tube, computers and associated equipment 
originally weighing 114 lb and occupying 3.2 cu ft 
of space have been replaced with an integral digital 
computer weighing 39 lb and taking up 0.6 cu ft 
And, he said, "the new unit is not unreasonably 
small. It can be serviced at the operating level by 
relatively unskilled personnel; and a measure of 
reliabilitv is assured by the fact that the device is 
really two computers in parallel.” 

Designers of civilian products, too, are finding two 
sides to the miniaturization question. In many cases, 
miniaturization means compactness, portability, and 
ease of use. But it can also go so far that the unit is 
hard to handle, hard to service, and too easily dam- 
iged. One instrument maker, for instance, now 

iys he's not at all interested in smaller components. 
His instruments are already so small he's afraid they'd 
get lost if they were made any smaller; and, indeed, 
latest models have cases about twice the size of 
the contained components— just to provide a big 
enough package for convenient usc ARG 
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Automated molding of rubber . . 


by Ohio Rubber Co. requires an operator only to keep the machine 


Ad 


supplied with com- 


pounded stock and to remove containers of finished parts 


Rubber Parts Molding Automated 


STRATFORD, Conn.—A completely au- 


tomated process for high-precision, 


high-volume custom molding rub 
ber parts was placed in full operation 
here last week by Ohio Rubber Co. 
The offers 
tages: precision not economically ob 
tainable by other rubber-forming 
methods can be achieved; for 
obtainable by other 
precision techniques, cost reductions 
are possible; for conventionally molded 
parts, improved performance results 
from greater dimensional accuracy 
without prohibitive increases in cost; 
for automated assembly operations, 


part uniformity is achieved at low cost. 


process several advan 


parts 


with tolerances 


Equipment used n oper 


(j si 
p , f 
ator only to keep the machine sup 


plied with compounded stock and 
parts 
oduction 
10.0 JU to 200. UU parts p 
self-registering 


such mold 


remove containers of finished 
Automatic 


ites from 


features allow pt 


day from 
molds 


single-cavity 
While 
ways been recognized as 
precision, their use has been 

rates. In 


productive capacity 


because of low pro luction 


the new process, 
is high enough for economic al single 


cavity operation. An article detailing 


the process and how to design parts 
for it will appear in the June 23 issue 
of Propuct ENGNEERING. 
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US Seeks Standard 
Missile Ground- 
support Equipment 


WASHINGTON In the face f bur 


I £ 


geoning costs for missile ground-sup- 


De tense D 
standardize 


upment, the 
Fhe object 
in service. Two recent moves 


èe The Air Material 
ANIC ration witl 


Command, 


D 


help from Army and N iV) 
e The Defense Dept.’s Research & 
Office is orga in 


advisory 


getting 


Engineering 


ndustry committee of ab ut 


eight executives from truck, trailer, 
ind aircraft companies, to survey the 
res, weights, and types of vehicles 
produced for missile 
committee will be 
ideas on how to 
vard special purpose rs, tract 
dollies, forklifts, cranes, lnendhen, etc 
Che catalog project is an outgrowth 
of a special conference recently held 
AMC in Dayton to discuss the Air 
Force's mushrooming expenditures on 
ground support equipment. About 100 
service and industry experts 
Brig. Gen 
AMC’s 
told the c 


come to 


attended 
George E. Keeler, [: 
tor of 
"We 


1 
| 
} 


1 
the cross roads where it is es 


ruit iré 1 nl 
eputy dire Sungin, 


inference have now 
sential that industry and Air Force sit 
down and reach an agreement on how 


to further preserve the national econ- 
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omy through the elimination of gold 
plating and duplicate development, 
and assuring maximum utilization of 
in-service inventory 

A recent 
manders from Gen 
Force Vice-Chief 

iled to the 


im convinces d 


directive to field com 
Curtis Lemay, Air 

Stafi was re 
It said: “I 


ements 


conference 
that ou requi 
for ground support 
flated. W« 


LANDA 


equipment are in 
must, t he refor | ill the 


us ot eroun | ipp rt 


equipment alread n the tem as 
well as 
basis for us 


We 


irea of our 


items procured on à common 


with ipons 


ystem must nlarged 
material programs thé 
sharpest scrutiny.” 

Many 
tical about standardization of missile 
feel 
too rapid 


nfined by 


Pentagon experts are skep 
round support equipment. Tho 
that missile development 


ind 


effective standardization 


revolutionary to lx 


Besides, they see roadblocks in the 


differing service operational require 
ments, which are reflected in respec 
tive equipment designs and | 
init output of missiles wh 

estricts the dividends whicl 

ization could producc 

is bee: 


successtul in Hoiting 


Up to now, the Pentag 
only mildly 
general-purpose 
trucks, trailers, 
ground support uses 


1! 
C q l pui ut ich 
cranes,—for missile 
and in spreading 
specially-designed support gear from 
one missile project to othe: 

[hat the 


side of th« 


ground support 


11S ik 


ment 
industry all by itself 
figures which show that 
1959, starting Juh 

|: $945-mi 


ground support 


lans to buy 


I 
I 
missil 
hive 


three years 


times the amount 
ago—al 
worth of missile vehi 

By comparison, procurement 
support 
manned aircraft will total $426.1 mil- 
lion, while new production contracts 
for planes will amount to $4.9 billion 

Io the Air Force, which is accus 
tomed to putting the bulk of aircraft 
project money into the aerial vehicle, 
the high costs of ground 
equipment for the missile have be 
come a sore point 

Lt. Gen. Clarence S. Irvine, Aii 
Force's Deputy Chief of Staff for Ma 


teriel, puts it this way: "Over the long 


ground equipment fol 


support 
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haul, the disproportionate cost of 
ground support equipment to missiles 
will have a serious impact on the De- 
fense effort unless it is altered. Manu- 
facturers must find ways and means 
ot reducing the cost of support equip 
ment so that a larger percentage of 
taxpayer dollars can be put into pay-off 
vehicles x 

Many Defense Dept. officials think 
the time is now ripe for pulling in the 
the 


program 


missile 
l M 


missiles are now getting into heavy 


reins on upport equip 


ment hirst-gencration 
volume production, and many second 
reaching the 
On the 


whole, the missile is no longer the 


generation missiles arc 


xototvpe production stage. 
] pe | S 


mysterious beast it was just a few vears 
igo 

Meanwhile, an auxiliary industry to 
missile manufacture has developed to 
produce the new hardware which mis 
Both 


shipments of missile ground support 


siles require. new orders and 


rear now run well over $1-billion an 


nually. The exact ire hard to 
Army and Navy 
sile projects do not identify support 
ir the way the Air Force does 
I'he industry includes thousands of 


able to 


sums 


pin down since mis 


ompanies—some have been 
modify civilian products for missile 
vetcran 


ipplications; others are arms 


makers who have moved into new 
product fields; others are old-line de- 


fense producers who have gotten into 


Michigan Educator 


ANN Annon—Recent critics of public 
education have given American high 
schools “an undeserved black eye,” 
Prof. Harold Hand of the University 
of Illinois told the Michigan School 
masters Club 

According to Hand, “fantastically 
i mathe 
matics enrollment in high schools in 
clude the charge that only 12.5% of 
the country’s high schoolers take any 
math more advanced than algebra 

Not so, the educator 


false" figures on advanced 


asserted—by 


work on the basis of related 
contracts; others are missile 


missile 
military 
prime contractors who make support 
equipment for competing missile pro 
ducers; still others are companies get 
ting their first important crack at mili 
tarv business or finding a new source 
of defense orders to replace completed 
projects 

Ihe list of companies reads like a 
Who's Who of US industry 
ICI the 
chemical, aircraft, 
ficlds, 


large 


It runs 
machinery, electronic, 
automotive 


and 


and 


and includes both small 
firms 
Among the busiest producers of 
missile ground support equipment: 
American Machine & Foundry Co 
test and. checkout equipment for 
the Atlas and Titan ICBM's; launch- 
ing gear for the Talos; assorted equip 
ment for the Bull 
Missile Master, and other projects. 
Food Machinery & Chemical Co 
Hawk Redstone Tracked 
Mover; Thor Transporter-erector. 
Frehauf Trailer Co.- Vehicles and 
ground handling equipment for the 
Redstone, Titan, Regulus II, Genie 
Goodyear Aircraft Corp.—Handling 


trailers, crector 


Bomare, Goose, 


Loader; 


mechanisms, align 
ment equipment, work stands, booms 
ind special ramps for the Atlas ICBM; 
vehicles and ground handling equip 
ment for the Mace 

R. G. Lelourncau, Inc 


tor, vehicles for other 


-Corporal 
missiles. 


Blasts 'False' Figures 


the time thev graduate from high 
school about 42% of the students will 

taken 
32% will 


have plane geometry; about 


have studied intermediate 


ilgebra; about 13%, solid geometry; 

and about 16%, 
Hand added that in the sciences, 
cae 


76% will have had biology; 35 


trigonometry. 


chemistry, and 25%, physics. He 
based his estimates on data prepared 
by the US Office of education. 

His point was that many more stu- 
dents take science and math today. 


Comparison between 30 years ago and today 


Subject 
Plane gcometn 
Intermediate algebra 
| rigonometry 
Chemistry 


Physics 
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1928-29 
20% 
11% 

L 
OF 
9% 
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Russia Spurs US Air Power to Try A-power 


WASHINGTON Orts 
soviet field 


of nuclear-powered aerial vehicles, the 


Goaded by rej 


intensive research in the thrust 
ind thus can cari 
distance. 

Project Pluto 


ramjet 


Administration is showing 
iter 
blowing hot and cold on th« 

Ihe Budget 
releasing 


lisenhower 


renewed interest several vears of 


subject which 
vould not operat 


It 


Bureau is reported] 
Í 


eral million dollars in pri itmosphere 
high speeds are 


viously Ei `] 
! 
possiblc 


appropriated funds for con it 
fol 
In 


iddition, more than $2 million in new 


struction of development facilities rep 


itomic rocket and ramjet engines nissiles 


funds is being sought from Congress auxiliary power 


for development of auxiliary atomic and radio tt 


power sources for satellites and space o 


! 


hips 


Ihe 


means. Use of « 


Atomic Commission 


ave had these 


Energy 


and the Defense Dept. ! 
projects in the works 
A nuclcar rocket for 
space travcl, under development at thc ud jurcau 


Al 
Project Rover 


Its 


ern- 


Los Alamos scientific laboratory. nillion of 


champions say an atomic rocket propriated for 


Pinching the metal ... 


is key to General Electric's new pinch & roll method of making 
compressor blades for its T58, 1050-shaft-hp gas turbine engine. 
Line drawing shows how, after the first extrusion step, rough 
formed blade is fed onto lower roller (top view). Upper roller 
descends in pinching step and blade is simultaneously with- 
drawn and rolled out (bottom view). Number of passes depends 
on blade size. Advantage of pinching step is that it permits 
rolling of parts that have abrupt changes in cross-sectional area 
without the customary draft angle. Top photo, shows action of 
dies on blade during rolling process. Bottom photo shows com- 
pressor blades in various stages of forming: from left, approxi- 
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gine can provide two to four times the oper 
available from 


i 


being 


| 


appart 


Project Snap—Development of 
ource T 

insmitt 
r space ships propelled 
tric 


t 


last 
constru 
Project Rover, and 


iting fund 


other sources 


1 ! 
big pay load a long 


in unmanned nuclear 


in air breather, 


evond tl ( irth 


nti 


delayed the 
and that 
can 
in the 19 


h Irge 


project 
years 

DI bably [ 

ab 

vhate 


ther 


: i 
ipparently one possible approach 
| 


l ] l l } Pat " ; 
ire irouded 1 iwakened ministrati it 


t in 


to translation of a 


itomic kets is reported partly 
nt Soviet 


of 


that the auc 


fy 
[ 


known 


l I 
il detain 


thods 


} 
tion fund ! 


mately 3% x % in 
F; cold pinch-and-roll 
eliminates draft angle and supplies good locating point for 
subsequent forming steps; finished blade, far right, is tenth 
forming step, with root of blade milled to shape. Previous steps 
all cold-formed (except extrusion), provide tapered chord and 
core, and slight twist to blade. Most of pilot plant work is being 
done at GE's Ludlow, Vt. plant, for Small Aircraft Engine Dept 
At present, process is used on blades not over 3 in. long. Tol- 
erances are held to 0.0005 while production setup cost is 
twice other methods, GE expects to cut blade cost by 5095. 


cube of 403 stainless; extrusion step at 1750 


immediately followed by a step which 


in 
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Tuning in on sounds in space . . 


is aided by this double-enveloping worm gearset that is the last reduction gear for a 
new 84-ft diam radio telescope. Designed by Cone-Drive Gears, the gearset is headed for 
a telescope that makes one complete revolution a day and requires o reduction drive 


with maximum ratio of 1,440,000 to 1. 


In the Cone-Drive device, the worm tracks 


around a stationary gear. Gear teeth were cut on the O.D. of a steel race for a 
large ball bearing that supports the antenna. Backlash is held to 0.0012 in. 


Design Intercontinental 


Radio Communication 
Via the Moon 


BONN 


Radio signals have been trans 
mitted for the first time 
continent to another via the moon. 

Peter Lengruesser of the observa- 
tory of Bonn University, West Ger- 
many, recently received signals trans- 
mitted by Dr. S. ] Fort 


from one 


Bauer at 


Monmouth, N. J. on a 1298-UHF wave 


and reflected by the r:oon. 

Ihe experiments are ‘being con- 
tinued. They are carried out within 
the framework of a US research pro 
gram for measuring the Faraday effect 
in the ionosphere and the sublunar 
space with the aim of measuring elec- 
tron concentration of the surround- 
ngs of the earth up to moon distance. 

here is a practical angle too: the 
experiment using UHF 
trans-Atlantic communica- 
tion means a big step forward in TV 
transmission from continent to con- 
tinent. 

The receiving aerial was developed 


successful 
waves for 
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by the Bonn Observatory which claims 
it is 50 to 
the superaerials used in the US for 


ich 


100 times cheaper than 


purposes 


USSR to Exhibit 


Instruments Here 


Moscow—Russia’s Chamber of Com- 
merce has announced it will exhibit 
a complete line of instruments and 
iutomatic control equipment for pres- 
sure, temperature, flow, liquid level, 
etc., at the Fourth [International 
Automation Exposition being held at 
the New York Coliseum this week. 

The exhibit will include electronic 
potentiometers, electrical measuring 
instruments, regulators and regulating 
devices, automatic analytical instru- 
ments and "automatic devices for 
some technological processes in the 
manufacture of instruments." 

Whereas Russian observers have 
carefully monitored all American trade 
shows, this is the first time that the 
Soviet Union has placed its industrial 
and laboratory line of instruments on 
display in America. 


Bits 
and 


Pieces 


Studies of airflow in magnetic fields 
will be furthered by a small-size, Mach 
3 variable-density wind tunnel de 
signed and built by Space Technology 
Labs of the Ramo-Wooldridge Corp 
Air blown into the wind tunnel from 
a 500-cu ft rubber bag in a dry air 
tank is ionized along the 

layer during wind tunnel 


hough the number of 


storage 
boundary 
tests 
business failures is still climbing, Dun 
& Bradstreet reports that failures rose 
only 8% in 1957 compared with 16% 
in 1955-56. Failures rose 10% in the 
first quarter of this year. Dun's further 
points out that for cvery 10,000 firms 
operating in 1939, 70 failed; and for 
every 10,000 operating last year, 52 
failed. 

Private industry increased spending 
on R & D by 76% in the interval be 
tween 1953-56, according to a Na 
tional Science Foundation survey. In 
dustrial about half of it 
fnanced bv the government 
amounted to $6.5 billion in 1956; 
total US research hit $9 billion 
Porcelain enamel manufacturers now 
boast 220 separate applications for the 
material 


research 


Applications range from jet 
engine afterburners to garden tools 
and freezer liners. The list was drawn 
up by the Porcelain Enamel Institute. 

Sharpest increase in demand for 
wrought aluminum during the closing 
half of 1957 showed in the container- 
and-packaging, building materials and 
electrical industries. Shipment statis 
tics released by the Aluminum Asso- 
ciation show a 22% gain in shipments 
to the building industries, 10% to 
the electrical industries and 8% to 
packagers. ... A new $450,000 
Chance Vought research lab will test 
behavior of hydraulic fluids, jet fuel 
and control systems in high tempera- 
tures. To achieve the hot environ- 
ments, a gas furnace outside the facil- 
ity heats dehumidified and cooled 
compressed air to 1200 deg. The air is 
then piped to one or more of the four 
test units in the lab. Cool air is mixed 
in along the route to the test cham- 


ber if the test requires a lower tem- 
perature. 
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DuPont Family of Red Pigments 
Makes Debut with New Tech Lab 


WirMiNcCTON, Drr.— Development of 
a new family of red pigments, with 
lightfastness and other properties 
which make possible for the first time 
durable red shades for automobile 
finishes, paints, fabrics, plastics, inks, 
and other products, was announced 
by the Du Pont Company. 

Occasion was the opening of the 
Du Pont Pigment and Electrochemi 
ical Departments’ $5 million joint 
lechnical Sales Laboratory at Chest 
nut Run. This laboratory will be 
devoted to product development and 
sales service—solving customer’s pro 
duction problems. 


CAR FIELD FIRST 


One of the first major uses of the 
pigment is expected to be in the auto- 
mobile finishes field, in metallized 
finishes, tints, and as toning colors. 
Other major uses include color tints 
in plastic products and mass pigmenta 
tion of synthetic textile fibers 

The Monasttal red pigment has 
superior colorfastness especially when 
blended with white to form pastels 
These fade-resistant pinks may well 
revive the pink and grey craze that 
flopped because the pinks soon faded 
to white. Monastral pigments are also 
more suitable for coloring Teflon 
which is processed at high tempera 
ture, but not for which dis 
solves it. 


White 
the chloride process is more easily 


wettable and dispersed in 
vehicles 


nylon 
iO pigment made from 


aqueous 
This should lower produc- 
tion costs for water-dispersed paints 
which are attractive because they 
minimize fire hazards but are higher 
in cost 

Level copper plating systems saves 
costs by eliminating buffing. The 
present buffing removes up to half 
the copper plate in spots so the level 
copper plate, which will appear in 
1959 autos, will be more corrosion 
resistant. (Ed. At least until the auto 
makers discover how much copper 
they save by reducing the coating 
thickness). A high speed copper plat 
ing bath coats wire evenly with a cop 


per layer that is just about he Wy 


enough to be drawn into fine wire 

Phosphating bath in non-flammable 
trichlorethylene, both degreases and 
prepares steel for painting. When used 
with paints with trichlorethylene sol 
vents (under development) it will 
coat with fewer steps and give a coat 


ing with superior adhesion because 


the intermediate drving step now also 


oxidizes with base metal 


Chrysler Foresees 


Small Economy Car 
When Time Is Ripe 


Detroir—Addressing the National 
Association of Credit Men here, Byron 
J. Nichols, Chrysler Corp 
dent for 


the automotive 


vice-pres! 
defended 
trend “that 
19.000.000 


automotive sales, 
design 
rang up approximately 
sales in the last three years.’ 
Commenting on the current interest 
in small cars, Nichols said that if this 
proves to be than “a healthy 
fad," the automobile industrv will re- 


spond as 1t 


more 


has to other needed 
He declared 

"Speaking only for Chrysler Corp: 
ration, ] that if and 
when we decide that the public de- 


mand justifies our coming out with a 


changes 


Can assure you 


small car, it will be designed to meet 
American condi- 


imitation of 


needs and driving 


tions—not a slavish one 


of the small cars built for the lanes 
and bywavs of the European country- 
side 


“It will be safe, | 


space for the average 


TUuggct 
familv and their 
luggage, and with adequate power 


and 
acceleration to hold its own on th: 
American highway.’ 


LIST OF CREDITS 


Nichols listed the following as typi 


cal of recent progress in automotive 


developments 

l. Today’s ca are 
123,000 miles against 
years ago, a gain of 25 
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with ample 


2. The average car driven under 
normal conditions today gets about 43 
ton-miles per gal. compared with 25 
ton-miles per gal. in 1930, an improve 
ment of 70%. (Average weight of a 
4-door Plymouth sedan was 2475 lb 
for the 1930 model, against 3415 lb 
for the 1958 design.—Ed.) 

3. The average car will go 
to 40,000 miles on a set of brake lin- 
ings compared with 25,000 miles back 
when laboratories began to research 


This 


35 000 


new materials for brake linings 
is an improvement of 50% 

road-tested for 
before an 


4. Today's cars are 
50,000 miles examination 
for points of wear and general dura 
bility, as compared with the standard 


road test of 25,000 miles 10 years ago 


Coming Events 


JUNE 
9-12 


rials 


ASME Conference on Mate 
Handling and National Material 
Handling Exposition at Public Auditor 
Cleve 
9-12 
Semi-annual 
Angel 
9-13 
mation Exposition 
York Coliseum 
11-14 National S 
sional Engineers Annual 
Chase-Park Plaza Hotels, St 
11-14 IS Congress of 


EIL i 


land 


ind. Congress 


iety of Prof 
Meeting it 
Louis, Mi 
Theoretical 
ASME 
niv, Providen 
Annual National 
tion of Ameri 
Engineers 


nics with 


Hotel 
22-27 

r Materials 
Statler and SI 


25-28 





READER TO EDITOR 


Faulty Principles? 
lo the Editor: 

I usually read “Why 
Research & Develop,” and I usually go 
along with the suggestions. But in 
your May 5 R & D edition, of the four 
suggestions, three collapse on basic 


Don't the 


engineering principles 
] Magnetic drive 


puter 


wheels for com- 
their 
neces- 
near effects, 


Furth 


mechanisms have 
but 


i y frec 


place, thev are not 


1 
rom non 


! 
)uplings 


1 
o 


3.41 btu/hout 
oms can get 


10.0 
half of 


ind few 
with as little a: 
ally the 
heat goes out the 
So I doubt that “very 


1 


mvert the 


10 btu 


} 
when 


wer would « 


ly window into a warm trans 


full 1200 w 


n 
a domestic 

would 

btu/hr 

would 

hat's 

20 a month 

If pressure fails to build up in 
hydraulic braking system 
wheels lose pressure 


1 case where pressure 


uld up only at the wheel line 
that has failed. So aut 
ilving isn’t the 


I think that the idea 


mati 
swe! 

f a dashboard 
ige giving gas consumption directly 
a S109 idea. If you 


don’t agree that any invention is worth 


1 
| milcs/ gal. IS 


million dollars, just ask the invent 
He will confirm that this 
GEORGE H. AMBER 


Detroit 


lo the Editor: 

A unit has already been designed 
by this company, which prevents com 
loss of brakes 
when failure occurs in the fluid line 
to the brakes. One of these units 1 
fitted to the front and rear 
ind when failure occurs, in say the 
front one, the rear brakes 
function normally 

It would be dangerous to have th« 
fitted at brakes, a 


hicl ] 
vehicle wheel 


pk te 


systems, 


continue to 


units individual 


26 


asymmetrical 
D. Dewar 
Chief Engineer 
Dunlop Rubber Co., Ltd 


Coventry, England 


this would result in 


braking tendencies. 


To the Editor: 
I have built and patented a safety 


brake 


several 


device for hydraulic systems 
It’s tested on different 
makes of cars over the last four years 


been 


It is simple, cheap to manufacture, 
I am now looking 
to take on 
HIRSCHEY 


N. Y 


ind does a fine job 
good manufacturer 
Hanor» | 


Watertown 


l'o the Editor 
like to 


incident of today w 


| would report to you an 


hich Wa qu ( 


uncanny. Your May Sth issue came 


1 
cross My de SK 


along with a group of 
sued on May 6th. In 

They R&D” (p. 54 

1 request for a valve which 
idded to the 

vstem of an automobile to shut 

fF fluid flow te kv line. By an 


imazing coinci ( nswer to 


patents which 
"Why Don't 
there wa [ 


would be hydraulic 


brake 


this question was found in one of the 


group of May 6th patents, viz., No 
2,833,117 
WirriAM S. McCurry, [|n 


Borg-Warner € 'OTp 
WAVK = R/W 
l'o the Editor 


I read with interest your 
discu of Finagle’s laws (Apr. 21, 
that you and 


extreme 
ion 
p. 32). I regret to say 
Mr. Campbell have 
portant work on the 
that was conducted 
in 1952 by 
IS the mathematician, 
Wallen 
Angin 


can De 


verlooked im 
Finagle Factor 
it Lehigh Uni 
two scien 
Lawrence 


young 


ind the geophysicist, Ernest 
l' heir thought-shatter 
as follow 


1 
Ing WOTK 
l'ho 


complex svstem of multi 


summarized 
replaced the 
ple addition factors (Finagle, 
and diddle) by one simple multiplica 
factor (WAVK Wallen-An 
Universal Constants; “U” is 
is in Roman lettering 
reflecting the classical nature of their 
work l'o WAVK onh 
two terms be known; thev are 
the letters “R” 


fudge 


tion 
gino 


printed as “V” 


understand 
must 
ep nted by and 


Answer or observation pre 


dicted by theory; henceforth known 
as “Right Answer.” 

W Answer or observation ob- 
tained in course of research; hence- 
forth known as “Wrong Answer.” 

From here WAVK is easy: 

WAVK = R/W 

Ihe beauty and utility of this fac- 
tor is immediately apparent. All that 
is necessary is to multiple “Wrong 
Answer” by WAVK and theory is 
immediately borne out. 

A more subtle achievement of their 
work is revealed when the special case 
WAVK | is considered. When 
unlikelihood it be- 
immediately the 
supervisor of the project that the re 


such an occurs, 


comes obvious to 
searcher through carelessness or, more 
likelv, intent has recorded false data 
at some point in his experiments. In 
either case, he is not a true or compe- 
tent scientist and should be forthwith 
No other mathematico 
physical theory can be applied to per- 
onnel problems in such an efficacious 

—K. W. Topp 
Union Carbide Corp 


New York City 


dismissed 


ind telling way. 


Minority Report 
l'o the Editor: 

| was particularly impressed by 
your editorial, When the Minority 
Rules Well," (Apr. 14, p. 51). The 
"minority" that you make reference 
to has always accepted a subtle ''bc 
hind the scene" rule. Yet, in actual 
itv, its than thc 
majority 


control is greater 

| appreciate your forwardness in 
focusing a realistic light on this sub- 
ject, for the businessman often over 
looks this subtlety. As the 
balance between these groups 


must be recognized and integrated 


you say, 
two 


E. B. PETERSON 
Bell Telephone Laboratories 
New York City 


As the Cars Go Flying By 


lo the Editor: 

What provision is there for settling 
the cloud of dust the “flying car” will 
stir up at 200 miles per hour? (Apr 
el, p». 43] H. C. McDawikr! 

Westinghouse Electric Corp 


e l'lying -Ed 


treet cleaners? 
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There is no substitute for stainless steel 


im outer space 


From the intense cold of outer space to the he 
of a jet engine, St unless Steel is the one met 
will stand up. In rockets. missiles and supersoni 
Stainless Steel resists heat. friction 

has a high strength to weight ratio 

its structural integrity under the mi 
Specifv McLouth high quality sheet 

ind strip Stainless Steel. MeLouth Steel Cori 
Detroit 17, Michigan 


Mc LOUTH STAINLESS STEEL 











How... 


HEIM 


ROD ENDS 


++ ARE USED IN THE... 


FROM THE CONTROL ROOM, 
AIRPLANE TYPE “JOYSTICK CONTROLS” 
GUIDE THE ATOMIC SUBMARINE 


Heim Unibal Rod Ends are used 
here and in the linkages and 
mechanisms which operate:— 


e The steering and diving gear 
follow-up xmitter. 

e Emergency diving control 
valve. 

e Stern diving gear. 

e Steering emergency control 
valve. 

e Stern diving gear, follow-up 
and transmitter drive. 


Keeping pace with technological advances, Heim Unibal 
bearings meet those exacting specifications so vital to 


the operation of Uncle Sam's fleet of atomic underwater 


ift. It is reasonable to assume that you do not have 
ins for a nuclear-powered submarine on your 

ng board at the moment. but If vour pr duct 

ys a push-pull t f power is transmitted at 
changing angles through linkages of one kind or an 
ther, or if the correction of misalignment is a require 


we know that 


HEIM Unibal* Spherical Bearings 


. can do all this better and for less money. Unibal 
s the original plain, spherical bearing developed, engi- 
neered, and manufactured by Heim for over fifteen years 
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Launched in May, the atomic sub- 
marine, Skate, started its builder's 
trials in. November, and in March, 
made a record crossing to Europe 
Built by General Dynamics Corpore- 
tion's Electric Boat Division of Groton 
Conn. it is our third underwater 
craft to be powered through the 
use of nuclear fission 


de 


Write for catalog showing sizes, load ratings 


stock bearings. Ask for engineering hel 


and complete list of 
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U.S.S. SKATE 





The "€ f an at 
ubm g torr 
tubes. H ba 

Is art nere 
torpedo ha ge 
C rfa € f 4 jte 
ch ke 1 tt * 

] e pe )pe 
equip t 0a [ 
ered by ene y ene 
fro Skate t 
reactor syst 


p on your more intricate preblem 


THE HEIM COMPANY FAIRFIELD, CONNECTICUT 








WY 


F ZIRCONS 


ALUMINUM SILICATES 


MAGNESIUM 
SILICATES 


PLSS 


TECHNICAL 
CERAMICS m 


$e 


LAVAS N 


^ Ni 


CORDIERITES 


ZIRCONIUM 


em More 
Meremas 


a? one source! 


ALUMINAS 


Here you will find industry’s widest choice 
of advanced technical ceramics . . . dense stand higher compressive loads than steel 
or porous .. . with lower coefficients of expansion 
of applications in widely diverse fields. Top than any general-use metal. Chemically 
performance is assured by careful matching inert . . 
of physical and electrical properties to end 
use requirements. 


There are AlSiMag materials which with- 


. key components in thousands 


UU 


b 


will not rust, oxidize or corrode. 
Permanently rigid . . . will not deteriorate. 
Some have unusual abrasion resistance. 


i i hard 9 hs' le. 
If heat is a problem: AlSiMag technical Some are hard as 9 on Mohs’ scale 


For service, contact American Lava representatives in Offices of Minnesota Mining & Manufacturing Co. in these cities (see your local pp woa 
directory] 


ceramics have higher insulation values at 
elevated temperatures than fused quartz. 
Excellent thermal shock resistance. Great 
strength. Low loss. Rugged AlSiMag Alum- 
inas, for example, deliver superior perform- 
ance at temperatures beyond the melting 
points of most commonly used metals. 


No matter what your problem, AlSiMag 
ceramics may help solve it. And, this source 
has the machines and experience to pro- 
duce precision parts in any quantity. Send 
blueprint with details of operating proce- 
dure for complete data on the AlSiMag 
material best suited for your application. 


MORE SPECIALIZED ENGINEERING TALENT... 
MORE FACILITIES . .... MORE "KNOW HOW" 


o. AMERICAN LAVA 


x CONPONAT NL—-—-—-— 


Mlanta, Ga. * Bost Newton Center, Mass. * Buffalo, N. Y 


Point, N. C. * Angeles, Ca 
Fra ; al. * ee es Canada 
All other export Minir M 


ago: Bedford Park * Cineinnat MU 
Ridgef M 





CHATTANOOGA 5, TENN. 


To combat chemical and solvent action... 


hoose a 
JM Teflon Parking 


= 


They're chemically inert... available immediately in the J-M Chempac line 


Reports from the field are the proof: you just 
can’t beat J-M Tefion packings and gaskets for 
resistance to the constant attack of chemicals 
and solvents! 
That's why wesay ... you'll find the answer to 
any corrosion problem in the J-M Chempac line 
. available in pure Teflon, or Teflon combined 
with asbestos. The latter construction offers the 
excellent sealing and heat resistance of asbestos, 
plus the added protection of Teflon against 
chemical and solvent action. 
You'll find Chempac Teflon Packings in 
moulded and braided types for pumps 


and valves . . . in a wide range of flange and 
envelope-type gaskets . . . in rings, cups, sheets 
and tapes. Moreover, we can tailor-make pack- 
ings, gaskets and precision-moulded parts to 
your exact specifications. Important, too, our 
new Teflon production facilities assure prompt 
delivery in any quantity you need. 


Ask your Johns-Manville Packing Distributor 
to help you select the right Chempac Teflon 
Packing for your application—or write Johns- 
Manville, Box 14, New York 16, N. Y. In 
Canada, 565 Lakeshore Road East, Port Credit, 
Ontario. Ask for Brochure PK-124A. 


Oe Jouus-Manvinug — Ef 
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MORE EASILY... 
EFFICIENTLY... 
ECONOMICALLY 


ROLLED THREAD 


SAGINAW '/, SCREWS 


Make Your Product 


p easier to produce 
> easier to operate 
— easier to sell 


The secret lies in a new anti-friction principle—steel balls recircu- 

lating in closed-circuit raceways. They permit Saginaw b; b Screws 

to change rotary motion into linear motion with over 9076 efficiency 

and 4/5 less torque than Acme screws. Result: Saginaw b/b Screws 

save manual effort or electrical power; they permit space savings— Automatic Garage Door lifts and lowers easily and s 
smaller motors and gear boxes; they provide more dependable when actuated by Saginaw b/b Rolled Thread Scre 
performance; more precise positioning; more temperature toler- 

ance and more lubrication latitude. 


HOW THE WORLD’S MOST EFFICIENT 
SEVEN STANDARD SIZES REDUCE COSTS ROTO-LINEAR DEVICE WORKS 


Top-quality Saginaw b/b Screws are the only kind stocked in seven stand- 
ard commercial rolled thread sizes, cut to desired length, for low cost and 
fast delivery. Or you can order custom machined screws for critical or m À 
extreme precision applications. Saginaw has successfully built screws from n3 å : e vom j the screw, the b/b nut is driven 
1 inches to 39'/2 feet long—*« inches to 10 inches diameter : 


When rotary motion is applied to 


along the axis of the screw, chang 
ing rotary motion to linear motion 


MANY TYPICAL APPLICATIONS s um with over 90% efficiency 


Saginaw b/b Screws have been applied to automatic garage doors, auto- 
mobile seat adjusters and window lifts, barber chairs, hospital beds, 
bumper jacks and circuit breakers. Or they can be used for heavy industry When rotary motion is applied to 
equipment like die table positioners, drill presses, lift trucks and welders. the b/b nut, the screw is driven 
along its longitudinal axis, changing 
rotary motion to linear motion with 


over 90% efficiency. 


LET SAGINAW'S EXPERIENCED ENGINEERS HELP SOLVE YOUR SPECIAL 
APPLICATION PROBLEMS . JUST WRITE OR PHONE US—NO OBLIGATION 


Dp rew 


SAGINAW STEERING GEAR DIVISION * GENERAL MOTORS CORPORATION * SAGINAW, MICHIGAN 
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DESIGNING WITH ALUMINUM 


This is one of a series of information 
sheets that discuss the properties of 
aluminum and its alloys with relation 
to design. Extra or missing copies of 
the series supplied on request. Address: 
Advertising Dept., Kaiser Aluminum & 
Chemical Sales, Inc., Department PD-1, 
919 N. Michigan Ave., Chicago 11, Ill. 


CLEANING AND PROTECTING ALUMINUM SURFACES 


To aid designers in recommending maintenance procedures for aluminum 


finishes, this article summarizes the recommended uses and methods of 


applying mechanical, chemical, proprietary end wax-lacquer materials. 


The SUBJECT of cleaning and maintain- 
ing aluminum is a departure from the 
usual content of this design series. But 
with the growing importance of product 
finish, the designer today is as much 
concerned with lasting beauty as with 
development of a product itself. 


Four Types of Maintenance 


In general, the methods and materials 
for cleaning and protecting aluminum 
surfaces may be divided into four 
groups or types: mechanical cleaning, 
chemical cleaning, treatment with 
cleaner-wax-polishes, and waxing or 
lacquering. In most cases, only one of 
these types will be required to return 
the aluminum to its original pleasing 
luster. In some instances, a combina- 
tion of them may be necessary. As a 
rule of thumb, the mildest treatment 
that produces satisfactory results should 
be used. 

The natural oxide film which is re- 
sponsible for corrosion resistance forms 
rapidly on clean aluminum exposed to 
air. This self-healing action assures the 
natural corrosion resistance of alumi- 
num within a short time after cleaning. 
An anodized aluminum surface is vir- 
tually impervious to atmospheric influ- 
ences. However, should it be desirable 
to clean anodized aluminum, washing 
with a warm solution of a mild soap is 
usually all that is necessary. In the 
event that an exceptionally tenacious 
soil is encountered, a mild abrasive 
cleaner should be used. 


1. MECHANICAL CLEANING 


The simplest, and therefore the most 
common, method for removing dirt 
from aluminum surfaces is mechanical 
cleaning. Because of their action, soaps 
and detergents are included as cleaning 
agents under this group. Actually, many 
soiled aluminum structures and vehicles 
can be cleaned with nothing more than 
soap and water applied with a soft 
scrubbing brush. Strong detergent so- 
lutions, if not thoroughly rinsed, may 
cause surface staining. Rinse thor 
oughly, wipe dry with a clean cloth. 
Mild abrasive cleansers — such as the 
household cleansing and scouring pow- 


ders— are effective in cleaning alumi- 
num. Application is made with a cloth 
dampened in water. Surface must be 
rinsed well and wiped dry. Caution: al- 
ways work with the grain of the metal. 

Steel wool—for harsher abrasion— 
must be carefully used on aluminum, 
rubbing in the direction of the metal 
grain and using only enough pressure 
to remove the soil. Heavy pressure will 
mar the mirror reflectivity of the sur- 
face. Special care must be taken with 
“satin” finished aluminum to prevent 
polishing of the etched satin finish. 
Stainless steel wool, 00 size or finer, is 
preferable for cleaning aluminum be- 
cause it will not cause corrosion if sliv- 
ers become embedded. If steel wool 
soap pads are used, the aluminum sur- 
face must be thoroughly rinsed to pre- 
vent rust discoloration from embedded 
slivers. 


DUBIE 


When using abrasives, always bear 
in mind that they may alter the appear- 
ance of the al'D:minum finish. To mini- 
mize such change, always rub in the 
direction of the finished grain — never 
across the grain. Special care should be 
exercised in cleaning matte finished alu- 
minum which has no grain. 


2. CHEMICAL CLEANING 

The fastest and least expensive way to 
clean aluminum surfaces, especially 
large areas, is to use liquid chemical 
cleaners. These cleaners may be ob- 
tained ready-for-use or in a concen- 
trated form that requires dilution with 
water or mineral spirits before applica- 
tion. Because they can be applied rap- 
idly by swabbing or spraying, they have 
found ready acceptance in the aircraft 
and railroad industries. 

Solvent cleaners — kerosene, turpen- 
tine and naphtha — are especially good 
for greasy deposits and for heavy accu- 
mulation of grime. It is a good practice 
to rinse off the solution to avoid streaks 
or deposits. If a surface has been lac- 
quered, it may be cleaned with a min- 
eral solvent or turpentine and a soft 


summus 
e. 


Wii 


When using abrasive cleaners of any kind, care must be taken to work with the grain of the aluminum surface 


to avoid marring mirror or satin finish 
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DESIGNING WITH ALUMINUM No. 28 (Continued) 


Either paint-spray equipment or clean brushes may be used to apply protective la 


surface should be prepared by etching-type cleaner 


cloth. A clean absorbent material should 
be used for drying. Non-etching type 
chemical cleaners—available under 
brand names in ready-to-use and in con- 
centrated form—are the fastest and 
least expensive way to clean large alu- 
minum areas. 


Etching chemical cleaners—phos- 
phoric acid type (not to be used on an- 
odized aluminum) —are heavy duty 
cleaners to be used when all other meth- 
ods fail. Etching chemical cleaners 
change the appearance of the finish and 
may permanently harm the aluminum 
surface unless thoroughly rinsed, espe 
cially out of cracks, corners and holes 
Care should be exercised to see that 
there is no run-down on the aluminum 
outside the area being cleaned. 


If cleaning is followed by waxing, a 
non-etching type cleaner is usually pre- 
ferred. However, etching type chemical 
cleaners (generally having a phosphoric 
acid base) are most effective for sur 
faces that are subsequently lacquered 
The degree of etching can be controlled 
somewhat by the length of time that 
the cleaner is left on the aluminum sur 
face. Manufacturers' directions should 
be followed carefully when using chem 
ical cleaners. Chemicals left too long in 
contact with the aluminum surface may 
have a corrosive effect. Therefore, rins- 
ing must be liberal and thorough. 


Steam is an excellent mild treatment 
for removing dirt, grease deposits and 
common atmospheric soil. If cleaning 
additives are used, strong alkaline so- 
lutions are to be avoided. Following 
steam cleaning, surface should be rinsed 
thoroughly with clean water and dried 
with a clean cloth. Make sure there is 
no collection of moisture at the bottom 
edges of the aluminum. 
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3. CLEANER-WAX-POLISHES 


Using any of the proprietary cleaner- 
wax-polishes which are available re- 
quires somewhat more time than either 
mechanical or chemical cleaning. How- 
ever, despite the greater labor, they are 
not difficult to apply. Furthermore, they 
provide a limited amount of surface 
protection, and thus may eliminate the 
need for a waxing operation if cleaning 
is to be done on a frequent schedule. 


Wax-base polish cleaners should be 
applied with a clean, soft cloth as di- 
rected by the manufacturer. The thin 
protective coating need not be removed 
unless the aluminum surface is to be 
lacquered. Because of the wax content, 
these products should be applied in- 
doors or in shade. When working with 
large objects, a mechanical buffer is of 
great assistance. Because of the miid- 
ness of the abrasive, this type of cleaner 
is one of the safest for use on alumi 
num. Non-wax-base polish cleaners— 
such as used for cleaning glass—are 
satisfactory for cleaning aluminum, and 
ibrasive waxes of the type used for 
cleaning metal tableware are effective 
in removing atmospheric grime de 


posits. 


4. PROTECTIVE WAXES AND 
LACQUERS 


Unless aluminum structures or vehicles 


KAISER 


3 Hf 


* SUNDAY EVENINGS, ABC 


Kaiser Aluminum 


can be cleaned at regular, frequent in 
tervals, the metal surfaces should be 
protected against the discoloring effects 
of severe environments or travel grime 
Waxing is the cheapest and simplest 
way to do this. Suitable waxes are avail 
able in either paste or liquid form. Gen- 
erally, waxed aluminum surfaces can 
be cleaned by merely wiping them with 
a damp cloth. They may be rewaxed 
over previous wax coats that have been 
cleaned, but in time this built-up coat 
ing will yellow. When this happens, the 
wax should be removed with a solvent 
or a mild abrasive cleaner before fur- 
ther waxing. 


A relatively permanent colorless pro 
tective coating on aluminum is given by 
one or two coats of clear methacrylate 
lacquer. This lacquer coating can best 
be applied with a spray gun. However, 
formulations for brush application are 
also available. 


The best lacquering results are ob 
tained by first cleaning the aluminum 
surface (except anodized surfaces which 
require no preparation) with an etch- 
ing-type cleaner. A solution of one part 
cleaner to three parts water will pro 
vide a good “tooth” on the aluminum 
surface for better lacquer adhesion. Ap 
ply the solution over a small area that 
can be kept wet for three to five min 
utes. Before solution dries, flush surface 
with clean water — paying particular at 
tention to cracks, grooves, corners and 
holes. Dry thoroughly. Swabbing with 
a half-and-half solution of denatured 
or wood alcohol and water will hasten 
drying. 

Like all exterior surfaces, aluminum 
will collect air-borne dust and grime 
Regular periodic cleaning will help pre 
serve the appearance of any finish 
NOTE: Upon your request for reprints 
of this advertisement, we will also send 
you a brochure containing a list of ma 
terials suitable for cleaning and protect 
ing aluminum. (These materials have 
been evaluated by Kaiser Aluminum’s 
Department of Metallurgical Research 
but inclusion in the list does not consti 
tute an endorsement or preference over 
similar materials intended for the same 
purpose.) 

And for further information and as 
sistance concerning specific problems in 
cleaning and protecting aluminum sur 
faces, contact the Kaiser Aluminum 
sales office or distributor listed in vour 
telephone directory. Kaiser Aluminum 
& Chemical Sales, Inc., General Sales 
Office, Palmolive Bldg., Chicago 11, III 


ALUMINUM 


STAR OF METALS 


TV NETWORK * CONSULT LOCAL TV LISTING 
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DO YOU KNOW YOUR BEVEL GEARS? 


ZEROL m [UL HYPOID (TO 48” DIA.) 


phillie poor. makes Ld all 


" OMM 
Rar t 


feit i ERRA Oi fomily Weis Ocoee oot ee: 
ities range from the very small to the mos! massive sizes obtaincble. Ultra - 
Precision ground tooth Spiral Bevel Gears are available up to 23'' diameter. 
All types and sizes of gears produced by “Phillie” are made to the highest 
standards of Engineering skill and exactitude —they are the culmination of over 


hiladelph 65 years' experience, and are produced on the very latest machines by skilled 
P l'adelphia craftsmen— In a nutshell, Phillie Gear offers, not only the finest gears obtainable, 
ears but prompt and courteous service as well. 


Send for our 72 page "Gear Book" SPUR * HELICAL * SPUR INTERNAL * HELICAL INTERNAL * RACK * HERRINGBONE 
G-127. Please use your Business * WORM * NON-METALLIC « SPLINES * CONIFLEX BEVEL + SPIRAL BEVEL * ZEROL 


Letterhead when requesting a copy. * HYPOID * INTERMITTENT * SPROCKETS * CONTRACT MACHINE WORK 


a = R 
phillie gear | PHILADELPHIA GEAR CORPORATION 


ERIE AVE. &G STREET, PHILADELPHIA 34, PENNA. 
Offices in all Principal Cities 


INDUSTRIAL GEARS & SPEED REDUCERS + LIMITORQUE VALVE CONTROLS + FLUID MIXERS + FLEXIGLE COUPLINGS 


Virginia Gear & Machine Corp. +» Lynchburg, Va. 


— 
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MODEL TT- 
Molded Module 
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4 MTG MOLES 
4-40 TAP 


MODEL TT 


MODEL TT— 
SPECIFICATIONS 


COIL WATTAGE: Rated nominally at .150 watt per 
pole at an ambient temperature of 20°C. 


COIL OPERATING VOLTAGE RANGE: To 115 VDC. 
CONTACT RATINGS: Up to 5 amperes at 115 volts 


AC or 32 volts DC noninductive, with standard contact 
material, palladium. Other materials can be supplied. 
CONTACT COMBINATIONS: Standard combinations 


are DPDT, 4PDT, and 6PDT (maximum). Others can 
be furnished. 


WEIGHT: Approximately 2 ounces for 4PDT relay. 
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MODEL TS— 
` SPECIFICATIONS 


COIL WATTAGE: Rated nominally at .250 watt per 
pole at an ambient temperature of 20°C. 


COIL OPERATING VOLTAGE RANGE: To 115 VDC 


CONTACT RATINGS: Up to 10 amperes at 115 volts 
AC or 32 volts DC noninductive with‘ standard contact 
material, silver-cadmium oxide. Other materials can be 
supplied. 


CONTACT COMBINATIONS: Standard combinations 
are DPDT, 4PDT, and 6PDT (maximum). Others can 


be furnished. 
WEIGHT: Approximately 3 ounces for 4PDT relay. - 
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COUNT ON FIRESTONE 
FASHIONIZED ALUMINUM 
WHEN ADDING 

AND SAVING COSTS! 


Count on Firestone's complete new facilities for 


low-cost, mass produced parts and trim for auto- 
motive products and home appliances. 





Brightening a product or part with aluminum trim? Trying 
a new texture or tint? Whatever vou want — from small 
panels to part sizes up to seven feet long you'll get it 
first, and you'll get it Fashionized at Firestone. For Fire- 


stone teams almost 50 years of experience in metal fabri- 
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PRIM 


cation with the most completely automated anodizing 
facility in the industry. Fashionized Aluminum, delivered 


at competitive schedules and costs, lets you make widest 


use of color trim. Your inquiries and inspection of our 
capabilities, capacities and costs are cordially invited 
Write, phone or wire today. 


FIRESTONE FASHIONIZED ALUMINUM 


FIRESTONE STEEL PRODUCTS COMPANY, AKRON 1, OHIO 
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LUBRIKIT ... An assortment 
of 95 oil cups of 29 different 
types. Gits sales records 
show these oilers are most 
used for replacement and 
maintenance. Contents of 
each separate bin are 
clearly described on Inside 

Cover. 














T 
AA 

ITS 
Wolds 


Largest Selevtion of 
LUBRICATING DEVICES 


SIGHT 


Special Introductory Price 


just $1425 F.0.B. Factory an 
Satisfaction or your money back > j 


















OIL HOLE GRAVITY 
COVERS FEED 
OILERS 





Style R — No. 304 





































Shoulder Drive Rate of oil CASE 
flow regulat- GAUGES 
ed by needle 
ide d. m valve, direct- This oil gauge plug permits in- 
Beoded Drive ly observed stant checking of oil level within 
through sight a transmission or gear case. For 
glass in stem. use where construction permits 
Shut-off knob does not affect insertion in tapped hole. A val- 
Style GB — No. 527 needle valve adjustment. Visi- uable addition to any such 
dm vel ble oil supply. Non-breakable. equipment — at very low cost. 
Tops in convenience and de- Style BW—No. 4042. 





pendability, at low cost. Style 
NFU—No. 3602-A. 


Style L — No. 1204 
Brass Elbow (Threaded) 




















GEAR CASE GAUGES SIGHT GAUGES Don't price yourself out of the mar- 


For use where rate of ket. When you design proper lubri- 
oil flow must be reg- cation into your equipment, specify 
ulated to suit changing GITS Lubricating Devices—the wid- 
operating conditions. est selection available anywhere. 





Needle The items pictured above are only a 
mvalive few of our many thousands of lubri- 
z permits cating devices. At the design stage, 

/ extremely get the GITS story. Free Engineering 
accurate Service. Send NOW for your free 
adjustment Catalog. 














Screw mounted, to set flush. 
Glass port is backed with white 
enameled reflector, to make oil 
level (in gear case or transmis- 
sion) readily visible, even in 
dim light. Style CW — No. 4032. 


of oil feed. 

Sight glass provides 

direct observation of GITS BROS. MIQ: Co. 
rate of oil flow. Accu- 
racy and convenience 
at a moderate price. 
Style PF—No. 4290. 







The Standard For Industry For Almost Half A Century 







1838-B South Kilbourn Avenue 
Chicago 23, Illinois 


Gutler-Hammer presents 


ULTRAFLEX ...the spectacular 


STATIG POWER 
Adjustable Speed Packaged Drives 


WHAT'S NEW IN PACKAGE DRIVES 
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Cutler-Hammer Ultraflex Packaged Drives 
provide outstanding savings in 


installation, operation, and maintenance 


MOVING PARTS! 


Ultraflex Adjustable Speed Packaged Drives offer 
new opportunities for quick, cost-cutting installa- 
tions. Light, compact static power conversion 
components have replaced the conventional m-g 
set resulting in substantial savings in size and 
weight. Ultraflex Packaged Drives save up to 50€; 
in valuable floor area . . . up to 75% in weight 
permitting rapid installation or rearrangement of 
production machinery without special handling 
equipment or floor loading preparations. Also, 
Ultraflex units require no balancing or alignment 
attention during installation. 

Ultraflex Adjustable Speed Packaged Drives 
provide a new high standard of operational effi- 
ciency, ultra-responsive speed control, and ultra- 
precise speed regulation. No special A-c power 
supply is required and the exclusive Ultraflex static 
power conversion systems guarantee greater effi- 
ciency than ever possible with conventional drives. 
Further, every Ultraflex Packaged Drive works 
perfectly without forced ventilation which means 
less power is consumed as unwanted heat. Also, 
Ultraflex Packaged Drives are noise and vibra- 
tion free. 

Dependable, maintenance-free 
performance is one of the outstand- 
ing achievements of the all new 
Cutler-Hammer Ultraflex Pack- 


CHAT LT EIISBÓ 
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CUTLER-HAMMER 


aged Drives. With the Ultraflex static power con- 
version system, there are no bearings to lubricate 
or replace when worn. There are »o commutators 
to service, no brushes to replace periodically. There 
are no shafts to align, no couplings to maintain, no 
inertia loads to balance. There are no forced ven- 
tilation fans, no filters to clean or change. Ultraflex 
circuit components are inherently rugged and 
trouble-free. 

Cutler-Hammer Ultraflex Packaged Drives are 
available in two forms . . . Ultraflex E—the 1 to 40 
hp, low cost electronic type adjustable speed drive 
and Ultraflex M—the 1 to 200 hp, ultra-efficient 
magnetic amplifier type adjustable speed drive. 
Both forms come complete with the Ultraflex con- 
trol unit, heavy-duty D-c drive motor, and opera- 
tor's control station. Standard Ultraflex Packaged 
Drives provide an 8 : 1 speed range with wider 
ranges available upon request. Cutler-Hammer also 
provides a complete engineering service which will 
custom-design a static powered adjustable speed 
packaged drive to meet your specific requirements. 
Write today on your company letterhead for the 
new descriptive bulletins EN64- 
Ultraflex E and EN65-Ultraflex 
M. CUTLER-HAMMER Inc., 
1332 St. Paul Ave., Milwaukee 1, 
Wisconsin. 


L'L, E; E$ - E.A. ML IM. EG. EX 
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The true spring PIN has real spring coz/s 


The spiral coils give SPIROL pins full spring action that is completely 
different from other flexible pins. Radial stress developed by compression 
is distributed uniformly throughout the spiral coils, — no critical 
cross-section . This characteristic enables SPiROL true spring pins to 
absorb high stress and shock, and withstand severe vibration. You 
gain the maximum benefits of cost reduction and design improvement only 


when you use a true spring pin with SPIROL’s unique, coiled shape. 


SPIROL coils offer these exclusive advantages 


RS Ce ER EX ! "qum 


à PA 
Ü- VIF t x e E UNO LU, UP 
ey $53 » Y Por 


la aR atl a el D REA 


Non-heat-treated metals — Wider hole tolerances elimi- Miniature sizes retain flexibil- Shock resistance — ex- 
such as low-cost brass, copper, nate reaming, reduce drilling re ity and strength of the spiral tremely high resistance to shock, 
nickel stainless steel — can be jects, cut production costs. Both cross-section. SPIROL is the only shear, and vibration permits use 
used in SPIROL true spring pins plus and minus tolerances are spring-type pin made in minia- of "medium duty" SPIROL pins 
Less resilient metals flex with allowed because of Spiro ture diameters: 1/32" — .039 in the majority of applications. 
out failure, because there is no spring pin's greater flexibility in — 3/64" — .052". Standard di- Heavy and light duty SPiROL 
concentration of stress expansion and compression ameters up to 1/2" in stock pins are also available in stock. 


FREE! Write for complete literature on SPIROL spring pins, including price list. 


'SPIROL ^; PIN 5 


/ 


| C. E. M. COMPANY * 110 SCHOOL STREET è DANIELSON, CONNECTICUT | Phone: PRescott 4.2411 
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SPIRAL BEVEL 


How to 


on 


Gleason engineers are always ready 
to help you work out any problems 
involving bevel gears and couplings. 

Such assistance came to the makers 
of this turbine in four different areas: 
First, they naturally wanted com- 
ponents which met the designated 
theoretical requirements of the tur- 
bine. Our engineers helped determine 
the types and sizes of the gears and 
Curvic® coupling as well as such 
details as axial thrust and radial load. 
Second, they wanted compactness. 
The angular drives made possible by 
the spiral bevel and Zerol® bevel 


ZEROL® BEVEL 


systems helped materially to fit the 
drive into the limitations set by the 
turbine's over-all dimensions. 

Third, they wanted low costs. The 
machines and methods developed by 
Gleason engineers assure the lowest 


possible costs for both gears and 


couplings whether made in small or 


large quantities. Phe ¢ urvic coupling 
design inherently cuts coupling costs; 
see picture at right. 

Fourth, the makers wanted extreme 
reliability. The success of the gears 
and couplings in this respect is wit- 


nessed by the fact that this turbine 


GLEASON WORKS 


Builders of bevel gear machinery for over 90 years 


1000 UNIVERSITY AVE., ROCHESTER 3, N. Y. 


CURVIC* COUPLING 


cet engineering assistance 


gears and couplings like these 


is used by six major aircraft com- 
panies and has recorded more hours 
of flying time than any other turbine 
in its power class. 

If you would like to discuss your 
bevel 


with a Gleason representative, pk ase 


gear or coupling application 


contact us 





oo iu ape ig Jaja 0, ` 
! press Scale model courtesy of IBM 


EVEN DAVINCI’S HORIZONTAL DRILL PRESS COULD HAVE 
BEEN BETTER WITH HELP FROM AN SKEF ENGINEER. 
Designs improve with help from an &t$9 engineer because his line covers all four types 
of ball and roller bearings in many thousands of sizes. In no way are his recommendations 
confined by his product line. Quite the contrary. He has the kind of flexibility he requires to 
keep an entirely open mind on any bearing problem. Give your problem to ssf and see 


EVERY TYPE-EVERY USE 


OKF. 


S&F INDUSTRIES. INC.. PHILADELPHIA 32. PA 


* REG. U. & PAT. OFF. 
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New Waldes Truarc Reinforced "E-ring" Provides 
5 Times More Gripping Power, 50% Higher 
RPM Limits Than Conventional E-Type Rings 


The new Waldes Truarc Series 5144 is a radially-installed rein- 
forced "'E.-ring." It is designed for use in assemblies where 
the ring is subject to strong push-out forces resulting from 
heavy vibration and shock loads, high rotational speeds or 
relative rotation between the retained parts. 


Series 5144 provides the following application advantages 
over conventional E-type fasteners: 


1, GREATER GRIPPING STRENGTH — approximately five times 
greater than conventional "'E-rings" 
thickness. 


of the same metal and 


2. HIGHER RPM LIMITS—approximately 50% higher in most sizes. 


3. POSITIVE LOCKING IN THE GROOVE —large corner radii or 
chamfers can be accommodated without separator washers. 


4. LOWER GROOVE COSTS — because recommended groove toler- 
ances have been increased, machining grooves for the series 
5144 is less expensive. 


SEND FOR FREE SAMPLES ' 


WALDES 


RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, N. Y. 


| 

(please specify shaft size) a —— | 

] Please send me Engineering Data Sheet. I 

Name i " — | 

po — — - ; | 

Company. j g i l 

. i 


5. WIDER APPLICATION — because series 5144 rings made of 
aluminum are stronger than conventional '"E-rings" made of 
steel, the fastener may be used in applications where corro- 
sion resistance or weight are factors. 


Truarc Series 5144 Reinforced “E-rings’’ are available for 
shaft diameters from X,—7(, in. in carbon spring steel, stainless 
steel, beryllium copper, aluminum, and phosphor bronze. They 
are available stacked on rods for high speed installation with 
Truarc applicating and dispensing equipment. 


As in all Truarc rings, you get statistically controlled quality 
from engineering and raw materials to the finished product. 
Complete selections are available from leading OEM distribu 
tors in 90 stocking points throughout the U. S. and Canada. 
Design Engineering Service is available to you. Send us your 
blueprints. Let our Truarc engineers help you solve design, 
assembly and production problems... without obligation. 


ge. * AND ENGINEERING DATA 


———: 


Waldes Kohinoor, Inc., 47-16 Austel Place, L.I.C. 1, N.Y. 
e Please send me sample Reinforced E-rings 





Business Address. 


PN-040 


em 2 2 e 


Consult the Yellow Pages of Your Telephone Directory for Name of Local Truarc Factory Rep- 
resentative and Authorized Distributor. Look under “Retaining Rings" or "Rings, Retaining.” 
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DIVISIONS: NATIONAL - STANDARD, Miles, Mich 





How to USE wire 


Today many companies are able to make wire cloth 
components, like these shown here, at lower cost than 
ever. The answer lies in new services, new developments 
worked out by the Reynolds Wire Division of National- 
Standard 


ideas aimed at the more effective, less 


wasteful use of industrial wire cloth. For example 


5 SUGGESTIONS: 


1. Check on wire cloth rolls 2 to 8 times normal length 
. . for 2 to 8 times as much production in a single run. 
Fewer shutdowns. Less handling. 


2. Consider pre-slit widths, plain or with woven-in rein- 





cloth at lower cost 


forcement, as narrow as 1 inch or less, to meet your 
requirements exactly with minimum handling and waste. 


3. Evaluate Reynolds’ new palletized packaging. Less 
chance of damage. Faster, easier handling on arrival, in 
and out of storage and right to production operations. 


4. Look into the many different weaves, meshes, metals, 
finishes and coatings . . . some unique with Reynolds... 
to make sure of the optimum specification for your 


requirement. 


5. By all means take advantage of Reynolds' engineer- 
ing and analytical service . . . nation-wide and 
unmatched in the industry. Time and time again it 
contributes to a better finished product at lower cost. 


NATIONAL [s] STANDARD 


re wire, stainiess. music apring and plated wires 


WAGNER LITHO MACHINERY, Secaveous, N. J: mela decore 


o equieme 


* WORCESTER WIRE WORKS, Worcester, Mase.; music a 


ATHENIA STERL, Clifton, N. J; Me 


ng. stainless and plated wires, high and /ow carb 


high carbon spring steels + 


REYNOLDS WIRE, Dixon, tii dustrial wire ^ 


specialties 
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B Why suffer bad prints, delays, and increas- 
ing maintenance costs for older reproduction 
equipment? Look how new, modern Copyflex 
machines will more than pay for themselves 
in both machine and material savings. 


New, advanced Copyflex models bring you 
faster reproduction speeds, up to 75 f.p.m., 
with printing widths up to a full 46 inches. 
They offer faster return of originals, syncro- 
nized exposure and development, automatic 
separation, automatic stacking, front or rear 
print delivery. They provide the famous 
problem-free installation and operation of 
Copyflex—no exhaust venting, no auxiliary 
equipment. 


BRUNING 
pylox 





June 9, 1958 








Copyflex machines are backed by over 100 
varieties of sensitized and non-sensitized 
papers, cloths, and films. Sensitized materials 
are coated in Bruning's own plants, are made 
to work with Copyflex machines to give you 
faster, better, more versatile reproduction. 
They include the famous Copyflex intermedi- 
ates that can save you up to 90% 
time in re-working originals. 


in tracing 


Can you really afford not to investigate 
Copyflex? Mail the coupon below. 








Send for 
Your FREE 


copy! 


Charles Bruning Company, Inc., Dept. 63-0 
1800 Central Road, Mount Prospect, Ill. 
Offices in Principal U.S. Cities 

In Canada: 105 Church Street, Toronto 1, Ont 


Please send me the booklet on the Copyflex process, 


machines, and materials. 
Name SS 


Company. 


Address. 


CT MÀ 
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WAOGNER LITMO MACHINERY, Beoauoue, N. J.i mela! Cocoreing equipment + ATHENIA STERL, Clifton, N. J.; "at. ^ig^ carbon spring steels » REYNOLDS WIRE, Dixon, I; dustrial wire cloth 


TAPER-LOCK 
STEEL 
CONVEYOR PULLEYS 





Maximum strength with minimum weight... 
Unmatched holding power on the shaft... 


New mounting simplicity. 


he rims, discs and hubs of these modern conveyor pulleys 
are stee/—and they are fused together into jointless drum 
construction for (1) maximum strength with minimum weight, 
(2) exclusion of dirt, water, steam, (3) terrific shock resistance. 


With the patented Dodge Back-up Bar, welds of full rim 97 Taper-Lock Steel Conveyor Pulleys are used in this 
famous conveyor system engineered, manufactured and 
erected by Hewitt-Robins, Inc., at the Southern Pacific's 
sured by submerged arc process welds causeway construction across the Great Salt Lake. 


DGE 


thickness are achieved —and the ultimate in strength is as- 


Taper-Lock Steel Conveyor Pulleys hold. Taper-Lock pro- 
vides the equivalent of a shrunk-on fit—there is no "walking" 
on the shaft. Mounting and demounting are simple. Pulley 
and bushings mount as a unit. Alignment is easy. And the 


tapered bushing is wedged into place merely by turning the 





inting screws. It is "unlocked' by using the mounting 

Tews as jack screws 

Available in diameters from 6 inches to 8 feet—all face 
widths. Standard or special rubber lagging available. Ask 


ir local Dodge Distributor — or write us for bulletin 


DODGE MANUFACTURING CORPORATION, 1200 Union, Mishawaka, Ind. 


CALL THE TRANSMISSIONEER — your local Dodge Distributor. Factory 


trained, he can give you valuable help on new, cost-saving methods. Look in 





the white pages ol your telephone directory lor "Dodge Transmissioneer.'' 
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“STRONG. FIRE-RESISTANT, CORROSION-RESISTANT. 
THAT'S WHY WE USE IN OUR STUD SYSTEMS" 


says G. A. Stevenson, vice president of Penn Metal Company, Inc., Parkersburg, W. Va., 
maker of PERMALOCK nailable metal stud systems. 


“Broadly speaking, our choice of Weirzin electrolytically zinc-coated steel is based on ~~ 
two factors: performance in our products and performance in our production lines. 


“With Weirzin, of course, our stud systems have the strength, rigidity and high degree STEEL, 
of fire resistance inherent in steel. And because Weirzin’s zinc coating is completely 

integrated with the steel, we have the added assurance of a corrosion-free life eere 
for our systems. 


"In our production lines, Weirzin goes smoothly through every operation— no flaking WEIRTON STEEL 
or peeling regardless of the severity of the fabrication stresses. COMPANY 


"Briefly, we feel that Weirzin has helped us to produce a quality product that gives 


: WEIRTON, WEST VIRGINIA 
our customers solid value at low cost. 


Strong! Highly resistant to fire! Highly resistant to corrosion! Easy to fabricate! 
That's Weirzin electrolytically zinc-coated steel. For more information on Weirzin f^ 
send for free booklet. Write Weirton Steel Company, Dept. D-17, Weirton, West Virginia. = 





Never before such capacity in so small 


"lite giant 


packs 75 amps.into 
44??/32" x 2'/16" X 2? /16" 


Here is exceptionally high interrupting capacity in the smallest bulk 
ever achieved — an ingenious design tested and built to serve indefi- 
nitely. 

Scaled down in everything but performance, all the notable values of 
Adlake mercury-to-mercury relays are here, including a molded coil, 
impervious to time and usage. 

The Little Giant, Type 1141, offers the long-proved advantages of 
Adlake design and construction: Perfect snap action without burning, 
pitting or sticking...fixed, tamper-proof time delay characteristics 
... protection from dust, dirt, and moisture in a hermetically sealed 
case .. . quiet, chatterless operation. Like all the dependable Adlake re- 
lays, Type 1141 will require no maintenance. 

Our engineers will be happy to help you with your control problems 
— no obligation. Write The Adams & Westlake Company, 1169 North 
Michigan, Elkhart, Indiana. 


The Adams & Westlake Company 
New York... ELKHART, INDIANA... Chicago 


Original and Largest Manufacturer of Plunger-type Relays 
Established 1857 


Four Popular Models from Adlake's Complete Line 


Type 1140 || Type 1101 Type 1123 Type 1133 
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ACTUAL SIZE 


New Little Giant Mercury-to- 
Mercury Relay, Type 1141. Nor 
mally open contact. Based on 
power factor of 75-80 percent, 
the contacts are rated at 75 
amps. The Type 1141 relay also 
is rated at 8000 watts tungsten 
Both ratings are based on volt 
age of 115 v., 50-60 cycles 
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Scrivener's Parking Building, 
Baltimore. Aluminum paneling is 
treated with beautiful 

Bonderite Architectural Green. 


sheathed 


in aluminum... and protected by 


You'l see many more buildings, like this 
attractive structure in Baltimore, using alu- 
minum finished with Bonderite Architectural 
Green. There are so many things to recom- 
mend this beautiful, durable Bonderite 
coating! 

Treatment with Bonderite Architectural 
Green protects aluminum from corrosion. 
The same protective treatment chemically 
produces a soft, lasting green color which is a 
part of the integral coating of the metal sur- 
face. Color is sun-and-weather-fast. 

Bonderite Architectural Green costs far 
less than electrolytically produced color 
coatings for aluminum. It is simple to use, 
and the color uniformity is a sure visual 


PAR KE 


BONDERITE 


Corrosion resistant 


gids in cold forming 
paint base 


of metals 


BONDERITE and BONDERLUBE 


check on the uniform quality of the coating, 
maintained in volume production day in 
and day out. 


Bonderite Architectural Green may be 
applied by spray or immersion, and by con- 
tinuous strip treatment. 


Metal treated in this manner can be used 
not only in construction panels, but also for 
siding, awnings, venetian blinds and many 
items on which the excellent color and dura- 
bility contribute to a better, more salable 
product. 


Write for descriptive illustrated booklet **Bond- 
erite 700 Series’’. Details on Bonderite Archi- 
tectural Green, uses, advantages, characteristics. 


PARCO COMPOUND 


rust resistant 


PARCO LUBRITE 


*Bonderite, Bonderlube, Parco, Parco Lubrite —Reg. U.S. Pat. Off. 


USE READER SERVICE CARD FOR MORE INFORMATION 
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RUST PROOF COMPANY 
2179 E. MILWAUKEE, DETROIT 11, MICHIGAN 


TROPICAL 
wear resistant for friction heavy duty maintenance 
surfaces paints since 1883 


June 9, 


How (ss) Shelby Seamless Tubing 


improves the design 
of this portable drilling rig 


This is the FAILING 
TER®, an all-purpose drilling unit built 
by the George E. Failing Co. of Enid, 
Oklahoma the rig 
will handle drill pipe and casing loads 
up to 25,000 lbs. It is rated to drill to 


1500 HoOLEMAS- 


'Truck-mounted, 


1,500 feet with 2?5-inch drill pipe 
Shelby * Seamless alloy steel tubing 
was used extensively in the 42-foot 
mast. It was chosen as the design ma 
terial because it offers the ultimate in 
strength and rigidity in proportion to 
its size and weight. It is uniform 
throughout, dimensionally accurate 
and possesses superior welding and 
machining properties. Furthermore, 
the symmetrical tubing improves the 
general appearance of the rig. For the 
four vertical legs, which bear the brunt 
of the weight, Shelby Seamless was 


used as follows: 


of 234" OD x 553" wall 


of 14^ OD x t1 ga. wall 
of 14 ^ OD x t1 ga. wall 


of 1 OD x 11 ga. wall 


USS* Shelby Seamless Mechanical Tubing is available in a wide range 


of diameters, wall thicknesses, various shapes and steel analyses. For fur 
ther information or immediate delivery of Shelby Tubing, call your Shelby 
Seamless Tubing Distributor. Or, write to National Tube Division, United 
States Steel, 525 William Penn Place, Pittsburgh 30, Pa 


“Shelby Tubing is made by the world’s largest and most experienced 


producer of tubular products 


NATIONAL TUBE” 


National Tube 
Division of 


United States Steel 





RUSSELL, BURDSALL & WARD BOLT AND NUT COMPANY 


Technical-ities 
By John S, Davey 


Selecting the right 
grade of nuts 


“Workhorse” among nuts is the 
standard “FINISHED” series. 
It gives good seating area; suf- 
ficient height to sustain high 
thread tension; enough wall 
thickness to control elastic nut 
dilation under load. 

“HEAVY” nuts are wider 
than “Finished” nuts in all 
sizes by only %” across flats. 
Thus, their value diminishes as 
size increases. Most effective in 
%” to 1%” range, they satisfy 
applications involving excess- 
ive clearance holes, unusual 
loads, and certain boiler codes. 

MATERIALS? The regular 
carbon nut steel (non heat 
treated). It makes nuts strong 
enough to pull bolts beyond 
yield point, lets threads distrib- 
ute load to avoid stripping. 


NUTS WITH "SPECIAL" FUNCTION 
JAM NUTS are made for posi- 
tion locking. Use of two to- 
gether forms a superior and 
economical locking device. 
When used to lock a regular 
nut, jam nut should be adja- 
cent to work surface. Other- 
wise, the jam nut takes the load 
— a job it wasn’t designed for. 


THIS NOT 
WAY THIS 


Use a 2H NUT where high 
temperatures call for stability. 

HIGH NUTS are used for 
shackle, U and tractor pad 
bolts. They’re furnished only 
in fine threads, therefore, and 
hardened. More to be recom- 
mended are coarse thread fin- 
ished nuts, 


Tightening up fasteners 
tightens down on costs 














fag ^ OAM BOLT 
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SOLO LANE N fOOT - NOS — BROKEN LINES IN INCH - POUNDS 
These curves suggest torques for proper tightening of three grades of standard fasteners. Tightening to the upper 
limits delivers more of the holding power paid for, and assures stronger joints. Dropping below minimum values 
wastes fastener strength, invites loosening and failures. These curves are reproduced in RBsW Booklet DC-1 


It pays to go the limit in tightening 
bolts. Not only is it more econom- 
ical, but safer too. For strength of 
a rigid connection depends on re- 
sidual tension rather than on how 
strong the bolts are. Applying this 
fact can help avoid cost penalty. 


EXAMPLE: 


Blueprint specifies alloy bolts with 
strength of 145,000 psi. But assem- 
bly specification calls for tightening 
to what has been found an adequate 
pre-loading . . . only 30,000 psi. This 
wastes the fastener's capacity. It 
provides no more joint-strength than 
supplied by a far more economical 
RB&W bright cap screw tightened 
to same pre-load. It would be better 
to switch to the lower grade, or 
reduce size of the premium grade 
fastener. 


REDUCING SIZE ALSO SAVES 


A fastener's holding power is the 
same as its pre-load, or residual ten- 
sion. So long as it permits tighten- 
ing to the required pre-loading, the 
bolt can be small as possible. 


52 USE READER SERVICE CARD FOR MORE INFORMATION 


EXAMPLE: 

Design requires fasteners with safe 
load capacity of 20,000 lbs. Bright 
cap screws of *4" size will do it; but 
so will **"^ RB&W High Strength 
Bolts — at less cost. Actually, for 
the same holding power as in $1.00 
worth of high tensile fasteners, 
$1.50 worth of bright cap screws 
are required. 


PRODUCTION BENEFITS 


Along with direct savings, smaller 
bolts mean smaller holes to drill or 
tap. Smaller holes often allow reduc- 
tion in size of fastened members. 
Talk to an RB&W fastener expert 
at the design stage of your product. 
He can help you cut costs without 
cutting joint strength. 
Meanwhile, send for 
helpful booklet DC-1. 
Russell, Burdsall & Ward 
Bolt and Nut Company, 
Port Chester, New York. 
Plants at: Port Chester, N.Y.; Coraopolis, Pa.; 
Rock Falls, IIl.; Los Angeles, Calif. Additional 


soles offices at: Ardmore (Phila.), Pa.; Pitts- 
burgh; Detroit; Chicago; Dallas; San Francisco. 
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RECTIVES 


in design and development . 


S 3126: What Washington legislators, who do not set up new departments (as opposed 
: : to agencies and commissions) within the Government very often, are busily 
Will It Do? discussing merits of the proposed Department of Science and Technology. 
(The last Department to be established was that of Health, Education & 

Welfare in 1953, and before that the Department of Defense in 1947). 

Besides setting up the new Department, $.3126 would establish National 
Institutes of Scientific Research; authorize a program of Federal loans 
and loan insurance for college education in the physical and biological 
sciences, math and engineering; authorize the establishment of scientific 
programs outside the U.S. While many scientists recognize the advantages 
of such a plan, many more object strenuously — primarily because such a 
Department would place all scientific functions under the directives of a 
political appointee. 

In itself the new department would embrace a good deal. It would pull 
together under one roof and a secretary with Cabinet rank a lot of govern- 
mental scientific loose ends, for example, certain Federal civilian science 
functions now vested in agencies which carry on science activities and 
which should be brought into closer cooperation with each other. The 
agencies and commissions slated for absorption by the new Department and 
subject to supervision of the Secretary are: 

The National Science Foundation, which now operates through a Direc- 
tor under the guidance and policy control of the National Science Board— 
composed of 24 President-appointed members confirmed by the Senate. 

The Patent Office, which presently is an agency of the Department of 
commerce. Actually, the advisability of making the Patent Office an in- 
dependent agency has been raised throughout the years since 1812. Big 
reason for taking the administration of this agency away from the Com- 
merce Dept. is that a backlog of about 217,000 patent applications now 
exists. With an average of 44 months between date of application and date 
of issue, the Committee on Government Operations now investigating 
S.3126 feels that any change would be an improvement. Also, the com- 
mittee feels that the Patent Office is getting little or no administrative 
guidance from the office of the Secretary of Commerce. 

The Office of Technical Services, which also is now being administered 
by the Commerce Dept. This Office would be elevated to the status of a 
Bureau, and would be authorized to establish a complete science informa- 
tion program. The Secretary of Science and Technology, through the 
Bureau of Technical Services, would have authority to declassify scientific 
information. It has been proposed that a Board of Evaluation be established 
within the Department or the Bureau for this purpose. 

The National Bureau of Standards, with all of its functions, would be 
transferred to the new Department too. This would include the radio and 
cryogenic labs at Boulder, Colo. 

The Atomic Energy Commission would be incorporated in the new De- 
partment, changing its name to the Atomic Energy Administration. 

Other agencies proposed for transfer to the new Department: all operat- 
ing functions of the Smithsonian Institution, except the operation of the 
museums; the NACA; Coast & Geodetic Survey and the Weather Bureau; 
Airways Modernization Board; Bureau of Mines; the Geological Survey; 


and the Office of Saline Water. PAUL ANDERSON 
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LUBRICATED-FOR-LIFE 

DISC BEARINGS CUT 

MAINTENANCE ON 
PLOWS 


Disc plows mounted with New Departure 
integrally sealed, factory-lubricated ball 
bearings require NO field servicing. In fact, 
no grease fitting is provided or even needed. 
With New Departure ball bearings, discs 
turn freely, wear evenly and longer. They 
remain fully adjusted ... assuring no un- 
plowed furrows. And ... with field adjust- 
ment eliminated, there’s never a danger of 
bearing contamination. 


Photo: Courtesy of J. |. Cose Co. 


DIMENSIONS 


Bearing 
Number 


905422 3.2677 
3207 2.8346 


3208 3.1496 
905422 3.2677 


4510 A 3.5433 
3208 | 3.1496 


3208 3.1496 
4510 A 3.5433 


3113 3.9370 
3210 3.5433 


3210 3.5433 
3114 4.3307 


: i t | 
*RS indicates rotating spindle; SS indicates stationary spindle Rotating spindle disc Stationary spindle disc 
plow mounting featur- plow mounting featuring 


ing a two lip integral extended inner race for 
SEND FOR CATALOG FIC-B seal bearing. mounting external seal. 


Gm 


"WARD FROM FIFTY 


EPARTURE 
DIVISION OF GENERAL/MOTORS, BRISTOL, CONN. 


NOTHING ""OLLS LIKE A BALL 
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Product 
Engineering 


LOST: Enthusiasm 


k i $ k k k i 


Study how to add interest to highly mechanized daily jobs, 


tict $ ! t] ( n H } ] ++ 


Study how to reawaken labor's pride in craftsmanship. How 


+ 





Built in power where it's needed. 


This sketch stresses 
the parts that go into . 


SHAFTLESS AC MOTORS 


Cramped for space? These sheli-type power packages 


share the same shaft that carries the load. Here's a 


new look at them, in light of their improved performance 
and growing standardization. 


R. J. OWEN, Consultant, The Louis Allis Co 


for a motor i rotate a shaft 

more direct than a simple squirrel-cage 

| motor wrapped around the shaft to be turned? 
shell-type shaftless motor is just that—it has no 


rotor 


te shaft of its own 
rotor, accuratelv bored, is keved or locked to the 
haft. The stator may be supported on the ma 
in adjacent base in any manner, as long as 
rgap around the rotor is maintained within toler- 
ince (see Table 


machine shaft has its own 


Motor bearings don’t exist, since the 
Another advantage is the 
elimination of couplings and transmissions . the 

ulting lower inertia allows faster starts and stops 

Principle applications for these ac motors are built-in 
power drives on machines with limited space, such as 
milling machines, blowers, pumps, hoists, molders, 
routers, and sensitive drills. Most popular types feature 
cylindrical, rolled-shell stators, accurately fitting into 
whatever structure is chosen 

Because of the extra engineering and special parts 
required, over-all cost will usually be greater. Choosing 
these shaftless motors therefore depends on balancing 
cost against such general advantages as their perform 
ance, compactness, unified appearance, and safety. Also, 
number of parts is reduced. Major problems of align- 
ment and balance do not exist. Coupling guards are 
not needed 
strength of shaft and rotor 


Speed is limited only by mechanical 
l'he motors may be placed 
wherever a shaft requires power, including inside the 
machine body. Closer spacing between parallel shafts 
of rolled-shell motors allows more motors to be mounted 
side-by-side. The thin stator shell and accessible end 


windings simplify cooling 


56 


SHAFTLESS-MOTOR PERFORMANCE 
Electrically, the shaftless motor is identical to a 


squirrel-cage induction motor. "Therefore its perform 


I 

ince is the same, but versatilitv is improved. For ex 
imple, standard complete motors have limited selection 
of lengths for each diameter, whereas shaftless motors 
can be made in anv reasonable length, including ex 
tremely long or short. Either type can be built to meet 
special service conditions such as: high torque, low 
starting current; high torque, high slip; short-time rat 
ings; and frequent reversing or starting service. Singk 
phase ratings with separate starting units are available 
Two-, three-, and four-speed multispeed ratings with 
constant-torque, constant-hp or variable-torque char 
icteristics are also common. 

Horsepower varies directly as stacking length on a 
specific diameter within certain limits; it is not unusual 
to build shaftless motors several times longer than the 
diameter. Limit is usually mechanical strength and 
facilities for cooling; also, efficiency and power factor 
will be less. Some NEMA (standard MG 1-7.530 
recommended lengths are given in the table 

High-cycle operation (over 60 cps) is often required 
of a shaftless motor. Converters or alternators will help 
obtain speeds up to the mechanical limits of motor 
NEMA (National Electrical Manufacturers Association ) 
Standard MGI-7.556 recommends that high-frequency 
motors (including shaftless) be wound, for certain volt 
ages, within particular frequency bands. The band most 
similar to expected operation should be selected For 
example, frequency band 5 is from 360 to 1080 cps; 
band 6 from 1080 to 2160. A motor to run at 1080 
cps can be considered band 5 (recommended 330 v) or 
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165 requencies other than listed NEMA 
VOITAg Id ) umed to be directly propor 


ional to f equency. For exampl tandard voltage for 


1000 cps can be either 330 time AT 1080 which is 


» times 1000/1080 which 1 ES 4 


equals >35 


uu 


frequencv and poles 


120 "requencv, í 
ironous speed, rpm Frequency, cps) 


Number of pole 


: built 


uming 


120 
built for ycles cal sually be 
120 cycles; ial grades 


d in the itor and r cores t 


0 


CONSTRUCTION AND TOLERANCES 


Some mechani lesign 


1 


incepts have to be altered 
for shaftless motors. Concentricities must be more pre 

se, because tolerance stackups involve machine shaft, 
bore, rotor OD, stator bore, shell OD, machine 


housing bore, and the bearings Airgap eccentricity 


will tend to cause electrical unbalance and vibration 


ind cumulative variation should not exceed 10-12% 


1 It5 dl 


f gap [he absolute dimensions and fits are. equally 
mportant, because thi parts may be made 
manufacturers 

Rotor endplates |I madc quart o b I iX1S to close 

o that bearing races or spacer sleeves may be 

drawn up against ends of rotor without distorting the 
haft. Rotor bores may be either straight or tapered 
Rotor windings and end rings are usually cast aluminum 
ime as standard motors); and copper or alloy may be 
used in larger sizes or for special duty 


Assembly is mostly the machine build 
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Smooth outer shell . . . 

and accurately-bored rotor make the rolled-she 

less motor fit snugly in whatever housing is selecte 
This 10-in. model has cast-aluminum rotor bar 


end rings 


Ll 
| 


E ğ 


Reduced size . .. 

of shaftless-motor package puts it close to load in cramped 
space. Standard complete motor (A) and shaftless shell 

type (B) are each 7.5 hp, 3600 rpm, 60 cycle, continuous 
rated A) is NEMA-frame 215, net weight 118 Ib 

B) weighs 60 Ib without shaft. All dimensions in inc 





TABLE | — Typical Ratings and Dimensions for Standard 60-cycle Rolled-shell Shaftless Squirrel-cage Motors 


Power range, hp 


Stator 
shell 
dia, 
in. | 900 rpm 
| (8 pole) 


10-25 15-40 


Notes: 1. Ventilated motor 


buti 


COOLING AND VENTILATION 


l-shel 


1200 rpm 
(6 pole) 


Given speeds, synchronous 


mot 
jf the 


i 


20-50 


i 


(Note 1) 


irrent 


1800 rpm 
(4 pole) 


15 


30 


25-60 


Mechani- 
cal 
speed 
limit, 


Stator, 
length, in., 
(for 1800 rpm) 


Straight 


Stand- 


2.125 
(2 poles) 
2.9/9 
(4-8 poles) 


25 ava 


5625 3.75 





na 
ind 


f 


influence 


1 
machin 


that 


+] 


void 
ym the 


shaft 


actual speeds, less 


. Continuous duty, ventilated. 


rotor fan which 


|I winding 


n th 
Well desig 


led motor 


ha 
[Wt 


I 
nai h using 


to d p l h | ) ( 
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Rotor Bore, in. 


Tapered 
(4 in. ft) 
Large end, 


6875-0 75 
125-1.3177 
375-1.75 
625-1 8125 

73-2 
2.125-2.425 
(2 poles) 
2.125-2.375 
(4-8 poles) 


2.9-2.73 


2.875-3.75 
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Min. Typical airgap, 
cooling in. Y 
air passage /, d 
area, sq. in. / > 
(Note 2) E 

2 pole 4-8 pole 


Rotor J 


Stator 
017 


020 


020 


Basic ventilation systems . 


tor shattless motors illustrate degrees ot ava 


A) applies to each, shows duct area; (B 


for 3600-rpm mot 


FOR AIR COOLING 


$ 


EDITO 


R'S NOTE 


tra miss 


Improved 


type water-cool 
Magnetic 
ealed t 


Standards 


Cooling air flow 


ufficient 
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PROFESSIONAL 
REGISTRATION- 


a glance at licensing requirements 


& c. CONSTANCE, Consulting Engineer 


ABO 


John D. Constance, a Chem.E. graduate, 

is a registered professional engineer in both 
New York and New Jersey. He's a member 
of the Advisory Committee of the N. Y. 
State Society of Professional Enginers, 

and for the last 15 years has counselled 
engineers on professional requirements. 
This article is condensed from his new book, 
How to Become a Professional Engineer, 
which McGraw-Hill will publish in July. 


E... engineer who has thought of professional 
registration has faced a hodgepodge of state require 
ments—or so it seemed. But the States have come a 
long way toward uniformity in the past few years. 

True, licensing requirements still vary from State 
to State 

Easiest is Oklahoma, where a degree and 3 years’ 
experience will get you a license, or Oregon, where you 
need only 2 years’ experience and a 14-hour exam. In 
the Panama Canal Zone you don’t need a degree at 
ill—an exam and experience is enough. 

Toughest State is Virginia—a degree, 4 years’ ex- 


60 


perience, and a 24-hour exam. But this isn’t much 
harder than elsewhere because of the model law that 
the National Council of State Boards of Engineering 
Examiners backed before all the legislatures. Most 
States have followed it, and now require a degree, 4 
years’ experience and some sort of examination. 

NCSBEE’s model law lists two levels of professional 
registration and certification: Professional Engineer and 
Engineer-in-Training. For licensing as a Professional 
Engineer, you can either 

1) Graduate from an accredited engineering 
school, have 4 years of acceptable experience, and 
take 16 hours of tests, or 

2) Have a high school education or equivalent, 

8 years of acceptable experience, and take 16 hours 
of tests. 

For Engineers-in-Training certification, the 
model law suggests 

1) Graduation from an accredited engineering 
school, plus 8 hours of exams, o: 

2) High school education or equivalent, plus 
+ years of acceptable experience and 8 hours of 
written exams. 

In both cases, final decision on granting a license is 
left to the State board. 

Ihe advantage of Engineer-in-Training certification 
is the chance for the young engineer to write the 
Fundamentals" part of the exam when he's in the best 
position to take it—at graduation. Then, after accruing 
4 years’ experience, he needs only to pass the “Practice” 
half of the exam for licensing. 
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CAN YOU GET A LICENSE? 


1) Are you now employed in engineering work? 

2) Are you in responsible charge of work or men? 

3) Do your responsibilities consist solely of repetitive oper- 
tions, such as those of oiler, welder, or chainman of a 
surveying party? 

4) Are you over 25? 

5) Are you a citizen or have you declared your intention 
to become one. 

6) Have you a full high school education, or its equivalent? 

7) Do you have a college engineering degree? 

8) Do you have over 4 years’ experience in engineering work? 

9) Are you personally acquainted with three professional 
engineers? 


Answers to questions 1 and 2 must be 
YES; 3 must be NO. YES answers to all 
the rest put you in good shape; don't 
let one or two NO's here discourage you 
—with waivers from your State board, 
you may still get a license. 


Where Experience Counts volves what is very clearly the practice of 
e Correspondence courses in engineering 
A year of graduate study leading to a mast 


is acceptable as a full year of experienc 


For both registration and cei tion, experience 
illowed to replace a degree. In some 5, experienc 


leads to a waiver of examinations: degree-holders with study for higher degrees tend to be given les lit 
over 15 years’ approved experience, or high school grads Quality of experience is more important 
tity, but since quality is difficult to weigh 


licensed by endorsement. left to State boards. Most State laws refer to 


icceptable to the board,” and specify th 
rule out what they consider subprofessional experience vears 
experience that doesn’t involve responsibility or supe: [he State boards and the National 


engineers in narrow pigeonholes 


with more than 25 years’ approved experience can be 


But note the words approved experience. State boards 


visory work. For example they rule out college teaching lassif 


las 


without responsibility, routine inspection and testing, register “in fields of training and/or 


ind most sales work l'hey've set up the usual categories, such 
In general, State boards don’t allow experience credit 
for 
e Teaching of non-engineering subjects 
e Work projects performed before the applicant 


would normally complete high school (18 to 


electrical, chemical and architectural engi 
they also list various branches such as 


irchitecture, photogrammetric, and traff 


The Engineer’s Seal 
years of age 


e Assignments in branches of the Armed Forces rofessional registration entitles the e1 


I5 


law req 


which did not involve engineering design, super rsonal seal or stamp. In fact, State 


vision of engineering work, or research. him to stamp and sign all plans, specifications and 1 


e Vacation periods between terms of a college ports prepared by him or und h 


his supervision, vW 


! 
Ourse he files them with public officials 


e Sales work which does not involve the use he seal serve 1 double purpos n 


ind application of engineering knowledge engineer whose name and number it 
e Employment of a non-engineering natur cates that he has State authorization to « 

even though it is in connection with engineering fessional practice. It establishes responsibility fo 
e The duties of a contractor, superintendent, ind, like registration, stands as a hallmark of 


or foreman on construction unless such work in ional competence 
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DESIGN FEATURES 


BlG MOTORS - Custom Built 


from Stock Components 


Six stator frames replace 40 as standardization 
simplifies production of a wide range of ac motors. 


Method also allows specifying choice of en- 
closure and final dimensions before calculating 
specific designs. 


Motors over 150 hp are normally tailored to meet the 
specific requirements of the user. This leads to numerous 
varieties of enclosures and electrical capabilities. By as 
sembling a limited number of standardized components, 
the Large Rotating Apparatus Dept. of Westinghouse speeds 
up and simplifies production of extensive line of F/A (Fully 


Accessible) motors for special applications 
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IN NEW PRODUCTS 


« Motor base... 


produ d I n 
Each base and it 


different motor 


i 
previo 
urfaces for stator 
nd panel Durin 
ind low led t 
lignment. Separating stat 
g and i 


Weather protected 


Housing assembly .. . 












s eporating 















Hot Dogs 
Lose 
Their Hides 


Mechanization solves another 
food problem—how to peel 
casings off wieners. No human 
hands are needed when this 
machine goes to work with its 
rollers, clamps, knife and 


vacuum system. 



























Except for the extra step that peels them, 






Suction 
roller 


skinless wieners are made like ordinary 
ones. Stuffed casings first pass through 
a machine that divides them into links of 
a preset length, by winding cotton thread 
around the casing. Smoking is next 
On reaching the peeling machine, the 
wieners are separated and skinned. The 
linking machine, as well as peeling ma- 
chine described here, were developed 
by Linker Machines, Inc., Newark, N. J 





Peeling operation . . . 


ded by heating wieners in a 





i ox as they enter the machini 
this i » the meat will not stick 
the stripping. Next, two fiber 


: grip and feed the string of link 


1 short convevor to a second 
t of fiber rollers. Mounted on skew 
ifts, these rollers twist the front 


id of a wiener as it approaches th 


tation. Here, a sensing finger 
ites the thread tie between links 
d triggers the separating knife 


on in the twisted casing cause 













form a tab as it tears. Tab is "C " 
d bv the suction roller which Peeling stotion 
vinds th ising as the wiener is 


( Top roller folded back ) 





vard the output 





rotatin£ 
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mug PRODUCT DESIGNS 


Lon a 
* 
Dial — 


-— E X Linkage Measures 


Transmitter 


Bending Stress 


Posts and links spaced along plates in wall 


hie —— of supersonic wind tunnel measure stress 
(coe eaa as plates are curved to control air flow. 


Stress is proportional to reading of a dial 
indicator. 


Replacement cost of plates is so high (at least 
$75,000) that Boeing Airplane Co. decided to devise 
a control system to indicate stress and limit deflec- 
tion. With accurate data always available, wind 


tunnel walls can be stressed to 75% of yield limit 
without danger of failure. 


Control system 


ides dial indicat operating 


- if they snap switches 
ictuators. Stress 1s 
wall of the tunnel 
voltmeters A red 
on i nergized by 


Data transmitter is a 


Data-compensating linkage... 
; made of tw irvature-indicating posts that are com 
proportional to bending 
stress he ion is identical in both opposed posts 
When wall plate bends, point B moves away from point A; 
likewise, point D moves away from point B. Flexure 
pivots in ea h post give inkage arrangement that causes 
motion at A to be motion at B minus part of the motion € attachment 
at D. Linkage is ar | so indication is proportional to 


| 
ture of flexible 1 


Compensated post 


Flexible plate 





guide to lubricants for... 


INSTRUMENT 
BALL BEARINGS 


Even after choosing between oil or grease, decisions 
have to be made. Here are properties and performance 
characteristics of 42 modern candidates for such work, 


along with a review of significant military specifications. 


R. F. IRWIN, Laboratory roi |gineer, Miniature Precision Bearings, Inc 


be chosen High-temperature Applications 
15 be 1Uu* 


Oils Greases 
laborate 


: High flash point High dropping point 
ypodermx Good oxidation stability Inhibited for oxidation 
ometimes Low volatility stability 

that will help High flash point 

its properties, : 

where necessarv. Low Torque Requirement 

cation Oils Greases 
be irings like all ball Low viscosity High penetration 
that some areas are in Low volatility Low apparent viscosity 
ntact. Sliding occurs be High viscosity index 


ind racew Lys, and ball OIL LUBRICATION 
ducing friction and wear, the 


E ric ing o re ] Heul ral 
uv heat amemied br fuietion. cating oils are limited to petroleum or mineral 


] \ y ls I ot l 
washing away metal particles and cause animal and vegetable oils are not chemi 
is cally stable and tend to form gums. Main oil properti 
( earings from corrosion I I 
to watch for are 


OIL VERSUS GREASE Density—weight per unit \ lume, usually in milli 
question is ca il inswered. Oil is the 
int simply because it is in liquid form. This 

tective in doing th | 


that grease can be used—without 


TABLE II—ASTM SPECIFICATIONS: OIL 


much longer periods. Also, it is a — — 


ling agent when atmospheric condi To test for Use this 


dustv or the bearing must operate specification 


+] Density D941-47T 
ic choice. should Specific gravity D287-39 
untenance or poor Flash point 
closed cup D93-52 
open cup D92-52 
Pour point D97-47 
Low-temperature Applications Saybolt viscosity D88-53 
Kinematic viscosity D445-53T 
Oils Greases Evaporation D972-51T 
Low pour point Low apparent viscosity Neutralization No D974-55T 


Low viscosity High worked penetration 
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TABLE I—PROPERTIES OF LUBRICATING OILS 


Flash Pour Viscosity, Operating 
Gravity Point, Point, (centistokes Temperature, Military 
Product Source API F F at 100 F) F Specification 


Aeroshell 3 Shell Oil Co. 70 10 L-7870A 


Aeroshell 12 70 13 L-6085A 
Ensis Fluid 211 1 


Anderol L-423 Lehigh Chemical Co. 5 
Anderol L-401D 13 75 to 460 L-6085A 


Cosmoline 1044 E. F. Houghton 12 65 to 250 L-644A 
Cosmolubric 263 10 65 to 200 L-7870A 
Cosmolubric 270 65 to 250 L-6085A 


Eclipse-Pioneer 10 Bendix Aviation 65 to 300 L-6085A 
Eclipse-Pioneer 11 


Gulf-Lite 6 Gulf Oil Co. 90 to 210 L-644A 
Texaco 1692 Texas Oil Co. 65 to 200 L-644A 


Esso Instrument Oil Esso Standard Oil Co. 70 to 180 L-7870A 
Esso Rust Prevent. 65 to 160 L-644A 
Univis P-38 65 to 300 L-6085A 
Univis P-48 

Univis PJ-44 

Univis PJ-45 

Teresso V-78 


Winsor LS-252 F. E. Anderson Oil Co. L-17353A 
Winsor L-245X L-6085A 
Winsor L-1018 L-7870A 
Winsor Rust Prev. L-644A 


grams per cc. Useful when it is desired to fill a bearing pour or flow when chilled without 
with a specific volume or weight of oil rescribed conditions. In conjunctio 


Specific gravity—helpful when comparing densities of perature viscosity, it determines 


various oils, However, the terms “light” or “heavy” temperature application. Two oil 
oil do not refer to density or specific gravity but, rather, pour point but differ great! 


indicate viscosity. Specific gravities of most lubricating properties must be considered 


Í 


oils lie between 0.8500 and 0.9900. The American Clond point—temperatur 


Petroleum Institute has set up a simplified system other solid substances 
known as the API Gravity; the units used are in de rom solution whet 


grees API (Table I [he scale runs opposite to that inditk Procedures 
of specific gravity and is based on the formula ind pour point are similar 
Viscosity—internal friction 
141.5 


Degrees API 131.5 | flow. Low viscosity 


l 
sp gr at 60 I 


"I i 

ws readily. Also, a liquid flows 1 

l'he density and specific gravity of petroleum lubri rease in temperature, With oil 

cating oils can be measured by the ASTM procedures p to abo 3 where the chai 

listed in Table II down sharph he ASTM has 
Flash point—temperature to which the oil must lx compare different rates of change b 

heated to give off sufficient vapor to form an inflam number call iscosity index 

mable mixture with air. This point usually determines tion onl 

ultimate temperature at which an oil may be used for temperatures 

lubrication and gives a rough indication of the oil’s Volatility—tendenc 

tendency to vaporize at high temperatures jected to higher te mper 


Pour point—lowest temperature at which the oil will indirectly by the boiling poii 
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Product Source 


Aeroshell 5A 
Aeroshell 7 


Shell Oil Co 


Anderol L-793 Lehigh Chemical Co. 


Dow Corning 33 light 
medium 
heavy 

Dow Corning 44 light 
medium 
heavy 


Dow Corning Corp. 


Esso Beacon 325 Esso Standard Oil Co. 


Rust-Ban 328 
Sinclair High Temp Sinclair Refining Co. 
Standard Oil Co, 
(Indiana) 





Supermil M40 
Supermil M100 


Templube 124 National Engrg. Prod. 
Texaco High Temp 
Texaco Low Temp 1888 | 


Texaco Uni Temp 500 
| 


* Higher value is after 100,000 strokes 


Texas Oil Co. 


TABLE IV—ASTM SPECIFICATIONS: GREASES 











To test for Use this 
specification 
Penetration D217-52T 
Dropping point D566-42 
Apparent viscosity D1092-55 
Oxidation stability D942-50 


up of hundreds of components with different boiling 
points, each component contributes to total vapor 
pressure. High boiling point is important for high 
temperature application, especially in instrument bear- 
ings where the volume of lubricating oil is often limited 
to a few drops spread over raceway and balls. The ex- 
posed area becomes very large compared to volume, a 
condition favoring rapid evaporation. 

Oxidation stability—extent to which lubricating oils 
deteriorate and form sludge and acids because of chemi- 
cal reaction with oxvgen. Normally slow, the oxidation 
rate increases rapidly with increasing temperature. 
Sludge increases torque of a bearing, and acids cause 
corrosion er form harmful varnish deposits on the race- 
ways and balls. Therefore in a critical torque applica- 
tion or at high-temperature operations, special atten- 
tion should be given to oxidation stability, Its exact 
nature is not fully understood and there are no tests to 
accurately predict how a lubricating oil will behave in 
actual operating conditions. But the neutralization- 
number and the Indiana oxidation tests work quite well. 


68 


Penetration 
No. (range) 


Dropping 
Point, 


TABLE III—PROPERTIES OF LUBRICATING GREASES 





256-204, 475-525 | . G-7118 
280-340 325 G-7118 
265-330* 365 | 1.8% G-3278A 
290-330 400 | 5% at 300F | —-—— 
240-280 400 | 25% at300F | — 
190-230 400 | 1% at 300F | —_—— 
290-330 400 | 5% at 300 F | G-15719A 
240-280 400 2.5% at 300 F G-15719A 
190-230 400 | 1% at 300 F G-15719A 
290 375 G-3278A 
291 148 | 

265-295 440 — G-7118 
310-350* 600 1-295 ot 212 F ——— 
310-350* 600 1-2% at 212 F —— 
260-300 370 4.995 at 100 F G-4343 
278 410 G-7118 
217-291* 360 3.5% G-7421 
254-400* 381 1595 at 300 F — 


Oil Military 
Separation Specification 





























l'est for neutralization number uses an alkaline sub- 
stance to neutralize an acid, or an acid to neutralize 
alkali in the oil, whichever happens to be present. 
This does not distinguish between harmful and harmless 
acids but indicates sludge-forming tendencies because 
a rapid increase in acid content usually precedes sludg 
ing. Thus a sudden increase in neutralization number, 
rather than a high neutralization number, is the signifi 
cant parameter. 

Rust-preventive properties of an oil can be evaluated 
from humidity-cabinet or salt-spray tests. Steel panels 
previously prepared under a specified method are dipped 
in the oil, then suspended in the cabinet. Amount of 
corrosion after a specified time determines whether the 
oil has passed or failed the test. 


GREASE LUBRICATION 


Grease is a combination of an oil and a thickening 
agent—usually a calcium, sodium or lithium soap. An 
oil may be mixed with more than one such base to give 
a mixed-base grease. The soap influences the consist- 
ency, melting point, texture, solubility in water, and 
heat resistance of the grease, while the oil influences 
its lubricating value. 

Calcium greases are for moderate conditions of 
temperature and speed. Their smooth consistency makes 
them suitable for low-torque application and they are 
popular where the bearing is immersed in water or 
wherever heavy moisture is present. 

Lithium greases are good for both low- and high- 
temperature applications, and resist the action of water. 
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l'hey are generally classified as all-purpose lubricating 
greases. 

Sodium greases give satisfactory service at high tem 
perature because of their high melting point. Although 
they lack resistance to water, they can prevent rusting 
of steel. Disagreement exists as to their exact tempera 
ture limitations, but 300 to 325 F seems the limit. 

Grease additives usually improve corrosion resistance, 
rust prevention, and stability. Anti-oxidants are added 
to improve oxidation stability which, it is well known, 
inc reases shelf life. 

Keeping greases clean is especially important with 
miniature bearings where a microscopic dirt particle 
appreciably affects torque and wear performance. 
Greases cannot be readily filtered. The amounts and 
particle sizes of dirt permitted in MIL-G-3278 and 
MIL-G-15793 grease greatly exceed instrument bearing 
requirements, Dirt present during grease manufacture 
is usually increased by the method of packaging. Greases 
should always be kept in a closed container. The 
running temperature goes up with the amount of 
grease packed in the bearing, so the bearing should be 
packed only between one-third to one-half full. 


PROPERTIES OF LUBRICATING GREASES 


Penetration test determines flow characteristics under 
pressure. A high penetration number indicates the 
grease is soft. The test is performed immediately after 
manufacture; the grease then is worked by a plunger 
for a specified number of strokes, usually 100,000, to 
indicate changes in consistency. Range of values for 
some lubricants is shown in Table III. The penetration 
test is usually performed to ASTM specifications, Table 
IV. 

Dropping point is temperature where grease passes 
from semisolid to liquid. It has no direct relation to 
performance, but dropping point is a good indication of 
temperature at which a grease may be used 

Apparent viscosity is so named because greases, being 
semiplastic, do not have true viscosity. The apparent 
viscosity is ratio of shear stress to shear rate, and im- 
must be 
kept low, or where the bearing will be used at low 
temperatures, 

Oxidation stability indicates deterioration resistance 

important where greases are to be stored for long 


portant where running and starting torques 


periods. Poor stability give deposits that may cause 
ASTM. test predicts 


static conditions only 


corrosion. ‘The tability under 


Bleed rate indicates tendency of oil to separate from a 


grease and is proportional to the amount of lubricant 
ASTM has no test method, but 
there is a. Federal test specification No. 791 which 
determines the oil separation in a static state 


bled into the bearing 


| XCCSSIVC 
bleeding causes a build-up of hard soap which inter- 
feres with rotation of the ball train and causes a 
temperature rise 


MILITARY SPECIFICATIONS 


A military specification only covers minimum require 
ments. Many manufacturers will exceed the specifica 
tion mm on ir morc respect For exampk two 


companies may manufacture an oil to meet military spec 
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ifications for a temperature range of —65 F to 250 I 

but where one product may be useful to —80 F, the 
This is why there is 
preference for one lubricant over another even though 


second may be good to 350 F. 


both meet same specification. 

The six important specifications are 

MIL-L-6085A covers lubricating oil for aircraft in 
struments, with special attention given to low volatility 
Suitable oils are for high- and low-temperature applica 
tions where oxidation and corrosion resistance ar 
desirable and where low evaporation is especially needed 
(standard packaging lubricants for MPB bearings meet 
this specification), This specification has the same 
low-temperature requirements as MIL-L-7870A 

MIL-L-644A covers a general-purpose, low-tempera 
ture, corrosion-preventive oil for the moving parts of 
small arms and small aircraft mechanisms. To meet 
the corrosion test, one panel is permitted to show a 
trace of corrosion only after 200 hours at 100% relative 
humidity and 120 F. This specification also includes 
a 3-hour and a 168-hour corrosion test 

MIL-L-7870A specifies oils for general-purpose, low 
temperature applications. It is also concerned with low 
evaporation, rust prevention, anti-gelling or separation 
ind low-temperature stability A special corrosivit 
test is included besides the 3-hour and 16$-hour 
rosion tests. 

MIL-L-17353A (NOrd) covers light synthetic lubri 
cating and preservative oils primarily for instruments 
operating in critical applications at low temperatur: 
Oils meeting this specification have excellent oxidatioi 
stability and corrosion resistance 


MIL-G-15793 (BuOrd 


loaded instruments such as synchros, gyros, gears, beat 


covers greases for 


ings, and small precision instruments and devices 
l'emperature range is from —65 F to 250 F and the 
greases have special evaporation, rust-prevention and 
oxidation-stability properties. This is a 
formulation than MIL-G-3278. Dirt-count 
shows that MIL-G-15793 allows 2000 par 
microns or more per milliliter, compared wit! 
particles allowed by MIL-G-3278 

MIL-G-3278 covers greases for antifrictioi 
ind sliding and rolling surfaces. Composition 
include a low-temperature liquid lubricant 
grease is particularly suitable for both low and 
temperatures—from —65 F up to 250 F, 
is 300 F for short periods 

xtreme-pressure OI inti-weal 


ommended where high loads ar 


REPRINT of this article can be obtained for your reference 
file by checking No. E27 on one of the Reader Service cards 
bound in this issue. For other reprints available see “Current 
Reprints” listing in this issue on page 113 


EDITOR’S NOTE: Silicone greases for high-temperature ap 
plications are discussed in 
and Up,” Feb 3, p 72 
Another approach is to employ air, gas, or water 
lubricant. See “Lubricating with Air,” Nov 25 ‘57, 
single reprints are available free of charge); "How 
sign Ball Bearings for Water Lubrication," Oct 28 '57 
Water-lubricated Fluid-film Bearings," Sept 30 ‘57, p 


Instrument Bearings for 300 F 





new hope for 


ANGULAR ACCURACY in 
PRECISION GEAR TRAINS 


As a consultant for Bell Telephone Laboratories, the author developed 


four equations which make up for lack of suitable inspection 


methods. 


Besides predicting magnitude of error, the equations 


indicate corrective measures. 


FERDINAND FREUDENSTEIN, Associate Professor, Columbia University 


tandard inspection methods for 


in gearing. But the prob 
be handled another wa Four 
veloped which deal with the fac 
contribute to such error. Variation in these 
can be measured, and the equations therefore be 
helpful tools for specifying tolerances that will 

rol the over-all error 
need for such help has been highlighted by the 
wing importance of servomechanism gear trains, 
nstrument gears, and gearing for computers. In these 
itions the gears transmit negligible power: Theii 
ob is to transmit angular displacements ac 
( is is where inspection could be useful. But 
ipular AGMA Standard 236.04 specifies a com 
tooth-to-tooth error which has little relationship 


rular error—the difference between the theoreti 


$ 


ingular position and the actual position of a 


| gcar train 


\nd though special fixtures built 
one manufacturer can check angular error to +4 
unute, they are not commercially available 
Hence the usefulness 


( nly under 


of the four equations. Effective 
no load conditions, they were developed by 
1uthor while working on a project sponsored by Bell 


clephone Laboratori They ar 


54401 

R cos 
0.013róa 

| PEr$ 

$(0, t 0p t Ou 


dicts angular error caused bv eccentrici 


the angular error caused by wobbk 
the angular error caused by profile errors 


ums up the three quantities 


ECCENTRICITY 
8. resulting from eccentricity be 


ha as independent of the center 


distance. The value obtained from Eq (1) is the maxi 
mum variation from the mean position: when the geat 
is running behind the driver half of the time; and when 
it is running ahead of the driver, the other half. Maxi 
mum error can be up to twice the amount given b: 
Eq (1) depending on reference position of the gears, 
gives a fairly representative. valuc 


^ 


but the equation 
l'ooth contact remains both continuous and line con 
tact. Variation of angular error with rotation of the 
eccentric gear is approximately sinusoidal—one cycle for 
each rotation of the eccentric gear. If two eccentric 
gears having the same number of teeth are in mesh, they 
can be phased so as to minimize the angular error; with 
hunting teeth, however, this is not possible 

For example, with an eccentricity of 0.001 in./in 
pitch dia and a 141? pressure angle, max angular erri 


iccording to Eq (1) will be approximately 7 minutes 


WOBBLE 


An exact analysis of wobble (lateral runout) errors 1 


complex. If a “perfect gear” drives a “wobble gear 

contact degenerates to point contact and will occur at 
the edge of the wobble-tooth face; furthermore, contact 
changes from one side of the face to the other during 
each rotation of the gcar 

Ihe equations which follow are derived on the basi 
a wobble gear meshing with a perfect pinion. A 


ross-section of the wobble-gear profile at the contact 


g 
plane is first assumed to be concentric; the effect of 
eccentricity is added later. Only single-tooth contact is 
assumed, a fact which is correct only when contact is 
close to the pitch point. This assumption gives con 
servative figures in estimating error, Max error is 
limited by the necessity for successive tooth engage 
ment and is in the nature of a modulated tooth-to-tooth 


error, two cycles per rotation of the wobble gear 
a, € 0.013 


I hus, iE: d 144°, « the wobble error 
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SYMBOLS 
eccentricity total indicator 
profile error, in 


thickness of gear 


= number of flutes 
pitch radius, it 


angular velocity rati 


p diametral pite} in 


Y wobble angle (angle betweer 


geometrical axis leg 


aeg 


max angular error, in minutes 


Ol error é eccentricity j 
t total angular error per gear 


nominal pressure angle of involut 


145° or 20 


THICKNESS AND PITCH ERRORS 


RECOMMENDATIONS 


{2 ) (0.0008 


— M EDITOR'S NOTE 


by the 
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Showing atom positions in binary compounds, crystal 


lattices help explain properties of . . . 


INTERMETALLICS 


A STAFF REPORT 


T: growing interest in intermetallic compounds 
stems from their having a dozen or more unique chem 
ical, physical and electrical properties. Their most pub 
licized application has been in the field of electrical 
power and control—in semiconductors. But this dox 
not mean the intermetallics need be limited only to 
transistor jobs. ‘They also do basic work in metallurgy 
and other fields linked with design. Reason for this i 
that, besides their clectrical propertics, they offer the 
other characteristics 

e High melting point 

e High strength at elevated temperatur 

e Resistance to oxidation and corrosion 

e High hardness for wear resistance 

è Low melting point 

€ Pressure. sensitivity 

e Antiferromagnetism 

e Catalytic action 

High melting point of certain intermetallics accounts 
for their high hot-hardness and strength. In contrast 
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INTRODUCING THE INTERMETALLICS 


What are they anyway? Like any chemical com 
pound, and unlike a mere mixture, an intermetallic 
It is formed 
by combining two or more metals or metalloids 
Most of the familiar intermetallics are binary, but 


has a composition that is a fixed ratio 


there are also many that are ternaries (three compo- 
nent) and quaternaries (four component 

[hen there are the intermetallics that offer only a 
fleeting glimpse of their properties before they dis 
ippear [hese are the superlattices—preferential 
placement of atoms in solid alloys—where the posi 
tion patterns vanish when temperatures are raised, 
but return when temperatures go down 
Even more elusive is the intermetallic illustrated at 
right. It disguises itself by setting up melting-point 


disruptions at AB,, AB and AB,, completely hiding 
the one true compound AsB 


AT WORK 


with usual metals they are brittle at normal temperatures 


1 


but at elevated temperatures they become relatively 


ductile and tough (up to 17% elongation) and therefore 
important engineering materials 

Corrosion resistance is inherent in those com 
pounds originally isolated from the parent metals by 
leaching with acids or strong alkalis. In this process, 
the particles that remain are the intermetallics—obvi 
ously resistant to the dissolving agents. While this holds 
true for many intermetallic compounds, some others 
are attacked and have their properties altered by the 
leaching. ‘Therefore, for corrosion resistance, the inter 
metallics must be carefully selected 

Refractories that are resistant to oxidation are an- 
other broadening field for intermetallics. For example, 
oxidation has only an initial effect upon tungsten and 
molybdenum silicides. They are protected from further 
oxidation by a barrier film of relatively pure SiO,. With 
suitable binders, these and other refractory intermetal 
lics make good refractory coatings 
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Sacrificial linings for crucibles offer th« 
hold reactive molten metals. In this app: 
ing (or entire crucible) is made of an intermetalli 
posed of the alloying elements. When the metal 
melted and held at temperature, it dissolves the right 
amount of alloy from the intermetallic. An example of 
this is MoAI, crucibles used for melting titanium. 'Th 
supply alloying molybdenum and aluminum need 
strengthen the titanium base 

New electrical heating elements are already 
Besides its oxidation resistance, molybdenum silicide 
low electrical resistance at room temperature. Th 
rapid initial heating and the high temperat 
cient prevents elements from burning out. In th 
companying table, comparison is made of this com 
pound with more conventional heating element mate 
tials 

Other properties which promise wide indu 
plications for the intermetallic compounds are 

e Low-melting compounds for brazing and soldering 
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RESISTANCE ELEMENTS FOR HEATING IN AIR 


Average 
Max Temp., Resistivity, Coef. Resist, Mechanical Relative 
F ohm circ. mil ft 10- */?F Strength Cost 


Nichrome 2100 650 42 Strong Low 


Kanthal A-1 2400 872 Somewhat Low 
brittle 


Silicon Carbide 2700 7.2x 10 Brittle Medium 
(bonded) 


Platinum 2700 63.6 Weak High 


MoSi . Base 150 Brittle Medium 
(Kanthal Super) 


INTERMETALLIC COMPOUNDS—OLD BUT NEW 


heat 
mainlv 


tati 


A Antiterromagnetism . . . found in some intermetallics 
ape is a key to new force concepts. These materials are 
h em neither ferromagnetic nor nonmagnetic Domains in 
num powder ferromagnetic materials have random orientation when 
by unmagnetized (a) and lined-up positions (b) when mag 
netized. In antiferromagnetics, domains remain aligned 
whether magnetized or not (c and d). When not mag 
netized, the anti forces neutralize magnetic forces; and 

when magnetized, magnetic forces predominate 


gh-temperature magnets with strong ferromag EDITOR'S NOTE: This staff report is based largely on infor 


perties mation from interviews with J. H. Westbrook, General Electric 


rmanent magnets much stronger than those at Research Laboratory, Schenectady. 


I 


Ga An exampk l MnBi, which has the high For other articles describing intermetallic compounds one 
what they can do, see: 


ve force known. 
à; Titanium Carbide," Nov 11 '57, p 84. Compares mechan- 


ing specdic! ind cheaper chemic il r€ : 7 
> S| i | à; ical and physical properties of TiC with superalloys. Tells 


Lendl tn j nde ; i 
lead to cheaper meth f making how to design to overcome low ductility that is inherent in 
these carbide cerments 

efficient thermoelectric allos for direct Semiconductors—Revolution at Your Elbow," Apr 14 '58, 


of heat into electrical power p 60. Besides transistors, there are now thermistors, solar 
| 


it compounds givil irate and cells, luminescent panels . . . and solid state physicists see a 


neasurements 


growing number of fascinating applications ahead 


A iet i 
Electroluminescent compounds for light sources Transistors vs Tubes for Industrial Applications,” Oct 28 


. 
ha] i ‘57 52. Along with specific performance characteristics and 
Nor is this the last word in the story. It is very pos (P g P P 


general advantages, limitations are given for transistors— 


e tha te les wil veal ot ( 
le that intermetalh will reveal othei ungue prop those fast growing rivals to the electronic tube. 


"Pressure-sensitive Material," Sept 16 '57, p 106. Inter- 
n for current alternators, bearing materials, and effi metallic resins compressed in plastic wafers measure forces 


; 


ies as well. ‘These may speed the hunt now going 


nt energy converters and storer and pressure, and give new ways of controlling them. 
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A MESSAGE TO AMERICAN INDUSTRY 


ONE OF A SPECIAL SERIES 


Are You Preparing Now 
For The Next Boom? 


America's leading companies are not 
sitting on their hands waiting for the re- 
cession to end. They are planning ahead now 
for higher sales and near-capacity rates of 
operation. 

These facts stand out clearly from the elev- 
enth annual survey of Business’ Plans for New 
Plants and Equipment just completed by the 
McGraw-Hill Department of Economics: 

€ Manufacturing companies expect 
their sales to increase 20°c, on the aver- 
age, from 1958 to 1961. Growth industries, 
such as chemicals and electrical machinery, ex- 
pect gains of 25% to 34%. 

© If these sales gains are achieved, the 
average rate of operations in manufactur- 
ing will rise from 78% at the end of 1957 
to almost 85 /^ by 1961. This is the point at 
which pressure on costs begins to mount, as less 
efficient facilities are pressed into service. 

€ Industry is not waiting for this point 
to begin getting its plants and equipment 
in shape for the next boom. Despite record 
expansion in the past several years, many man- 


ufacturing companies plan to add new capacity 
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in each of the next four years. But, more impor- 
tant, they are going ahead with the vital job of 
modernization and cost-cutting. 

In the years immediately ahead almost two- 
thirds of capital investment will go for mod- 
ernization and replacement of present plants 
and equipment. In this way manufacturing 
companies can avoid the higher costs and the 
squeeze on profits that occur when producing 
facilities are not in shape to handle an increase 
in sales volume. 

These are the plans, as reported to McGraw- 
Hill, of a wide sample of manufacturing com- 
panies—ior the most part, large firms and lead- 
ers in their respective industries. Altogether, 
these firms account for almost 404; of all em- 


ployment in manufacturing industries. 


Now Is The Time 


How do your plans measure up? Are you 
planning ahead now for a 20^; sales increase 
in the next three years? Is your company plan- 
ning to modernize its buildings and equipment 
more rapidly than at any time in the recent 


past? If not, here are some of the inducements 





that McGraw-Hill editors report from their con- 
tinuous checking on the state of business. 


(1) There are plenty of opportunities for 
increasing efficiency by the installation of 
new equipment and the improvement of 
layouts in plants, warehouses and offices. 
Despite the installation of tremendous volumes 
of metalworking equipment in recent years, 
according to AMERICAN MACHINIST over half 
of the machine tools now in U. S. factories are 
over 10 years old. Replacement of worn-out 
and obsolete equipment will mean material 
savings in operating and maintenance costs. 
(2) Machinery, parts, materials and labor 
are much more readily available now than 
they are when the economy is running at 
full steam. You can be more particular about 
quality and about specification to meet your 
own requirements. 

(3) With lower interest rates and less com- 
petition for loans, it is both easier and 
cheaper to borrow money to finance equip- 
ment and construction. To wait for another 
boom is to run the risk of having to pay higher 
interest rates and look harder for money. 


(4) Although there is an adequate supply 
of most types of labor available now, the 
prospect is that the supply of factory labor 
over the years ahead will be tight. In 1965, 
there will actually be fewer men and women 
between the ages of 25 and 44 than there are 
now. Good factory workers will be either hard 
to get, or wage rates will rise sharply or—more 
likely—both. The best answer is to anticipate the 
rise in labor costs by installing more efficient 
equipment to increase labor productivity. 

(5) Finally, the costs of investing in new 
buildings and improved equipment now 
are almost surely less than they will be 
later. 

These are some of the reasons why many 
leading firms find now the best time in years 
to start on a program of plant modernization. 
There are other good reasons in the many new 


products and processes coming from the boom 
in research and development. This year indus- 
try will spend over $8 billion on R & D—$1 bil- 
lion more than in 1957. And a heavy share of 
the new product development will consist of 
better machines and processes to be made avail- 
able during the next few years. Already the 
pace of technica] advance is so rapid as to call 
for modernization of plants built only a few 
years ago. 


Years of Opportunity 


It has been said that the years between now 
and 196] are the “middle years” between two 
booms. This does not mean a long period of 
recession, but a period of slower growth—a 
transition from the postwar boom based on de- 
ferred demand, to a new boom in the 1960s 
based on dynamic population growth and a rev- 
olution in technology. 

If so, these are the years of opportunity 
for business—opportunity to prepare for 
the growth that lies ahead with the most 
efficient equipment, the most modern 
plant and the best production organiza- 
tion that can be devised. This is the way 
to fight higher costs and avert a resump- 
tion of inflation. This is also the way to 
ensure that your company will be ready 
for its new markets in the 1960s. 

Are you planning ahead now to be among 
the leaders? 


This message is one of a series prepared by the 
McGraw-Hill Department of Economics to help 
increase public knowledge and understanding 
of important nation-wide developments. Per- 
mission is freely extended to newspapers, 
groups or individuals to quote or reprint all 
or parts of the text. 


PRESIDENT 


McGRAW-HILL PUBLISHING COMPANY, INC. 
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19 "—' 
— NEW 20-AMP 


Actuator Styles 
Capacity 


NT 


The ACRO Basic Switch now gives coverage of an 
even wider range of requirements. New extra-high 
ty model, conservatively rated at 20 amps, 
incorporates a new type of rolling spring—the 
switch principle made famous by ACRO—and a 
higher contact pressure. In the same compact 
basic enclosure, you can get literally any com- 
bination of capacity, actuator, base style, 
terminals and mounting brackets ... plus a 

wide range of operating pressures and con- 

tact gaps. The adaptability of ACRO Basie 
Switches to your designs is unmatched! 


Write for new 8-page catalog. 


3 MouNTING BRACKETS 


2 BASE STYLES 


STEP DOWN 


PUSH BUTTON 


ACRO BASIC SWITCH SPECIFICATIONS : 
Operating force: 20 oz. maximum + Robertshaw Fultin 
Enclosure size: 1 15/16'' x 11/16"' x 29/32" 

Mr Controls 


Contact gap: .0 10 to .030 


Capacity: 20 amps, 2 hp, 230 volts A.C. ACRO DIVISION 


Dept. 316 Columbus 16, Ohio 
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17 PRE-ASSEMBLED FASTENERS 


Parts such as screws and washers can usually be 
assembled cheaper by the manufacturer than by the user. 
Here is a selection from currently available types 

that show how such fasteners go together. 


A STAFF SURVEY 


Tooth-lock washers .. . 


of various types are assembled on 
screw blank. When thread is rolled 
it is raised sufficiently to retain 
washer, which is still free to rotate 
Trade name for these is Sems Eriona iii : 
Washer need not always be metal — = 
—for example, it can be fiber - - SB 
Washer can be attached to nut = = 
instead of screw; it is still rotatable 

Keps is trade name for nut-and- External lock-teeth 


washer assemblies w 


Countersunk 


| 


WAUA 


ANNAN 


Dished washer with internal lock-teeth External lock-teeth Dished washer with internal lock-teeth 


-« o «» => 


Sealer and washer . . . 


can be pre-assembled either as washer-unit (6), washer unit and screw (7), or washer unit and nut (8 


ad iy 
K «» 
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O 


Thread 


‘N screw 


Thread-cutting stud 
and sleeve 


Terminal-screw clamp 


Cost-in nut 


<> 


Anti-vibration fastener .. . 


also provides air and watertight seal. Neoprene 
sleeve with cast-in nut holds where panels are too 
thin to take self-tapping screws. Well-nut and Riv 
nut are two trade names for this type. 
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Cone and rubber washer 


Product Engineering 


Screw and special stamping 


Nylon roller 


<> 


Nut retainer... 


is designed to hold nut at locations near sheet 
edges. It can be used for holes farther away 
from edge if necessary, but would then require 
separate mounting hole 


<p 


Nut cage... 

holds nut but allows slight 'ateral float for easy 
assembly of screw. Retainer is designed to snap 
easily into square, punched hole. 


"cozcoas Z2O-OMO 





BLOOD BROTHERS works with you 
to HELP CUT COSTS N 


. when your project 
requires a simple 


universal joint like this 


. a complete 
agricultural type 


assembly 


. or automotive 
and industrial units 


like these: 


YOU CAN SAVE MONEY TWO WAYS: 


ON E—Have Blood Brothers review a// joint and drive line specifications 
and costs for your current models. You'll help insure the lowest-cost pur- 
f components that fulfill specifications. It's easy to submit data 


like that above—or if you wish, send us your engi- 


le, one maker of eight types of machines cuts costs 
ig only three sizes of joints. This means smaller inven- 


ewer parts to catalog and stock, and volume prices 


at the start of new projects by sending us a‘ 
lata. Our engineers will submit drawings and re 
may forestall problems later 


l | 


is more standard types and 


| sizes of universal joints than 


rs buik 


sts 


turer—and will gladly w rk with you to help cut « 


ROCKWELL-STANDARD CORPORATION UNIVERSAL JOINTS 


(Formerly Rockwell Spring and Axle Company) 


ROCKWELL AND DRIVE LINE 
Blood Brothers Universal Joints ASSEMBLIES 


STANDARD ALLEGAN, MICHIGAN 


5) 1958, Rockwell-Standard Corp 
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Product Engineering 


oCONTACT RATIO 


for Involute Gears 


Ratio should be 1.2 or more for satisfactory spur-gear 


performance. Nomograph is valid for all pressure angles. 


ulleb-dubP'ulbilu P 


E. A. NIEMANN, senior Development En 


O 
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US PowerGarp “inc” Betts 


I MU Id CIE 
how Pratt & Whitney 
has increased speed 


ne Ebo E E A 


Controlled 
Jig Borers 


Precision boring to very close tolerances re- 


quires the ultimate in precise location of the 


table and carriage. To speed up this function re- 
quires the use of an automated control system. 
Both of these qualities are found in the new Pratt 
& Whitney "Electrolimit" Jig Borers equipped 
with Numerical Control — thanks, in part, to the 
use of PowerGrip® “Timing” Belts 

These unique transmission belt drives are 
located at 4 key points in the automatic system: 


* Carriage-Positioning Drive Box. * Table- 
Positioning Drive Box. * Table Micrometer 
Drive. *« Carriage Micrometer Drive. 


They insure positive, non-slip power transmis- 
sion to both longitudinal and transverse posi- 


Mechanical Goods Division 


tioning mechanisms. 
A punched tape programs the sys- 
tem: The operator merely presses a. Vy 
button and the electronic information is x 
sent to the PowerGrip-equipped position- 
ing drives. So precise is the transmission of 
these "Timing" Belt drives that .0001-inch 
accuracy is automatic in a matter of seconds! 
Take advantage of the manv benefits that U B. 
PowerGrip "Timing" Belts offer the original equip- 
ment manufacturer. 


When you think of rubber, think of your “U. S.” Distributor. 
He's your best on-the-spot source of technical aid, quick 
delivery and quality industrial rubber products. 


Rockefeller Center, New York 20, N.Y. 
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In Canada: Dominion Rubber Company, Ltd. 
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© For 1to 50 hp, 100 to 5000 rpm... 


Nomograph Gives Torque 


S. WARREN KAYE 


Analyst, Flight Refueling, Inc. Baltimore 


m O Z m zy m m m zy 
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C437A GAS PRESSURE SWITCH 


>O (t=: © 


488112416 


Designed expressly to ful- 
fill the requirements of 


Associated Factory Mutual. 


offers 4 exclusive safety features 


Ua the new Honeywell C437 Industrial Pressure 
Switch as Safety Cut-offs on multiple burner gas 
installations . . . as pressure controllers for hazard- 
ous gases...or as differential controllers for air or 
non-hazardous gases. It is simply designed, yet 
provides complete protection. 


'The C437 Industrial Gas Pressure Switch is avail- 
able in A and B models. 'The A model breaks con- 
tact on a drop in pressure. The B model breaks 
contact on a rise in pressure. 


1. Sealed Pressure Chamber—Should the dia- 
phragm rupture from over pressure or any other 
cause, gas can’t escape into the switch compart- 
ment or to the atmosphere. The pressure chamber 
is fitted with a pipe tap to permit venting to 
the stack. 


2. Protected Settings— All adjustments are inside 
the case for protection against careless or acci- 
dental manipulation. A metal plate on the side of 


@ REFERENCE DATA: 
Send for Specification 
$1011-1 Honeywell Gas 
Pressure Switch C437A 


the case must be removed before changes in ad- 
justment can be made. 


3. Ever-Visible Switch Position and Control 
Settings— The entire cover of the pressure switch 
is a window. Position of the mercury switch and 
adjustment of the control settings can be deter- 
mined at a glance. 

4. Lockout Mechanism—An optional safety fea- 
ture, when manual resetting is desired. The lock- 
out mechanism prevents the switch from remaking 
contact after pressure has once dropped below the 
setpoint . . . even though pressure returns to 
normal. The lockout release button is the only 
adjustment that can be manipulated without re- 
moval of the protecting metal plate. 


For complete information, call the nearest Honey- 
well office. A Honeywell field engineer is as near 
as your phone. 

MINNEAPOLIS-HONEYWELL, Wayne and Windrim 
Avenues, Philadelphia 44, Pa. 


Honeywell 


Fiut iw Coito 
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NEW COMPONENTS 


and MATERIALS 


Locking wattmeter consists of stand 
ard dynamometer movement, as 
used in a conventional wattmeter 
with voltage coil turning within field 
of stationary current. At left 

is core-magnet meter movement 

Its coil is on same plane as voltage 
coil of wattmeter and moves with it 


Wattmeter Monitors and Controls Power 


Direct monitoring and control of electrical power by 
a single instrument is possible with this locking contact 
wattmeter. High and/or low limits of wattage may be 
preset, with control action being initiated when a limit 
is reached. Limits are set by pointers that may bx 
turned anywhere on the dial. Control action may be 
any of a number of forms, rather than limited to control 
only by current or voltage. Previously, controlling watt 
age required control of either current or voltage. 

l'he new instrument was designed by adding a core 
magnet movement to the movement of a standard 
dynamometer-type wattmeter. The magnet-based move 
ment is on the same plane as the voltage coil of the 
wattmeter, and moves with it as it turns within the field 
of the stationary current coil. 

When the power being used reaches a preset limit, a 
contact on the indicating pointer touches a contact on 
a fixed pointer. A circuit is closed to an external slave 
relay that triggers control action. 

Current through the contacts also flows through the 
coil of the core magnet movement, which develops 
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sufficient torque to lock the contacts firmly together 
[Ihe core magnet movement also furnishes damping 
torque for the voltage coil 


l'o separate the contacts, the locking circuit is first 


opened. ‘lhe contacts are then flicked apart by a small 
spring on the adjustable pointer that was loaded when 
the contacts met 

In presently available models of the wattmeter, 
capacity of the field coil ranges from 1 to 20 amp a 
Instruments are calibrated so that with a given amper 
ige limit, watts may be read and controlled on the dia! 
when nominal voltage is 110, 220 or 440 AC. Standard 
rating of the core magnet coil and contacts ) 
milli-amp dc, 75 to 125 v, although higher ratings ar 
obtainable. l'ront dimensions of case are approximateh 
+i by 4 in. Barrel extends 34 in. back from case. Price 
of the wattmeter, in single units, is $200. Assembly 
Products, Inc., 75 Wilson Mills Rd., Chesterland, Ohio. 


Circle 1, inside back cover 


CONTINUED ON PAGE 86 
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NEW COMPONENTS AND MATERIALS 


High-resolution potentiometer . . . 


i 


nsis of an outer SC ontaining main 


lide wire and a concentric smaller poten 


tiometer providing vernier action with 


vernier resistance paralleling a portion of 
the main slide wire. Vermier slider 1s 


directly attached to shaft and is connected 
slip 
I 
main 


terminal through a suitable 
that 
wire are attached to vernier frami 
about 15° apart. As shaft is rotated and 


] 
vernier slider completes 


to slider 


mmg l|wo contacts move on 


slide 


rotation, a mé 


hanical stoj g shaft 


rotation to vernier 


; engaged, transferr 


frame and usin 
paced contacts t 


Shaft rotation 


slide and provi 
idjustment 
d and the vernier 
ired setting. Thus, a 
to, or greater than 

pi tentiometer 
jn. Overall k 
|i-in. dia x 113 in. Rinco, Inc., 7962 
S.E. Powell Blvd., Portland 6, Ore. 


Circle 2, inside back cover 


Adhesive film applicator . . 


parates release paper from double-faced 


1 
sure-sensitive adhesive film as it leaves 


oller and is transferred to work surface 


Length of strip 
toff trigger on handle 


each controlled by a 
Applicator gives 
in unobstructed view as film is applied 
iorizontally or vertically It accommo 
dates widths from } to 1 in. in rolls of 
Applicator is 142 in 
lb. Angier Adhesives, Div. In 
terchemical Corp., 120 Potter St., Cam 


bridge 42, Mass. 


long and 


Circle 3, inside back ccver 


Paste-type solder . . 


climinates separate application of flux and 
older allov and 


pr formed 


manual positioning of 
Through auto 


dispensing devices adapted for pro 


wire shapes 
mati 
duction 


facilities, metered 


Past 
with 
special fluxes and binders into stable paste 
materials Fusion Engineering, 17921 
Roseland Ave., Cleveland 12. 


Circle 4, inside back cover 


paste may be 


onto parts as they pass ilong line 


older combines pure solder alloy 


86 


Captive fastener . . . 


tor use on equipment requiring sheet metal 
enclosure. Cadmium-plated fasteners in 


tall without 


riveting or spot welding 


Spring tension holds panels together with 


a quarter-turn required for locking. Handle 
Fasteners arc 
standard 
Fastener 


stands erect or folds down 


ivaillable in rigid or fold-down, 


ind heavy-duty 
Corp., 62 


N. J. 


types. Camloc 


Spring Valley Rd., Paramus, 


Circle 5, inside back cover 


Spring washer has teeth. . . 
n both OD and ID te prevent 
Designed for 


slippage 


static loads where spring 


action is required and as an antivibration 
vasher in dynamic loads where load is 
Standard in 
heat-treated high carbon steel; available in 


low carbon steel, stainless 


exerted in several directions 


bronze, alumi 
num. Offered in standard screw sizes No 
10, 3, fs, 8, Ys, and 4 as well as in special 
George K. Garrett Co., Inc., Torres 
dale Ave. at Tolbut St., Philadelphia 36. 

Circle 6, inside back cover 


SIZCS 


Subminiature switch . . . 


carries a 10-amp, 115-v capacity. Snap 


action O switch has a circular design said 
to be especially adaptable to space-consery 
ing applications 


Device is available with 


panel mount, pushbutton actuation. Quick- 


disconnect terminals are also available 


continued 


Price about one-half 


have 
been found in appliances, vending de 


is reported to be 


that of comparable models. Uses 


vices, electronic equipment, business ma 
and Acro 
Co., 


chines automotive 
Div., Robertshaw-Fulton 
Columbus 16, Ohio. 


Circle 7, inside back cover 


products 
Controls 


High-pressure couplings . . . 

are said to bridge gap between unions and 
disconnect couplings. Can be used in mis 
aircraft or industrial 


sile, application; 


where unions or flanged joints are now 
Especially suitable in areas of diff 
flare 


inserted and tightened with 


usc d 


cult a wherc fittings are used 
nit an b 
me hand, without special tools. Coupling 
installed after fittings have been 
ermanently attached to lines and may be 

d in either Coupling 
nay be engaged and sealed despite coaxial 
misalignment between line sections at th« 
joint. Sealing is accomplished within à-in 
of the 


been tested to 3800 psi and is available in 


nuts 


direction 


of the bore tube 


Coupling has 


all standard sizes or to customer specifica 
tions Operates in temperatures from 
450 F. Task Corp., 1009 E. Ver- 
Ave., Anaheim, Calif. 


Circle 8, inside back cover 


270 to 
mont 


Flexible coupling . . . 


absorbs 


load pulsations and shocks in 
power transmission systems Coupling con 
sists of a heat and oil-resistant neoprene 
sleeve with axially molded teeth and two 
metal end fittings with grooves that mate 
with teeth of sleeve. Over-all length can 
be varied by increasing length of sleeve 


. . CONTINUED ON PAGE 88 
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Mind NARY BEARING PROBLEMS? 


“REALI-SLIM" BALL BEARINGS | THIN SHELL NEEDLE BEARINGS 
o. TO. 


Angular contact 4-pt. contact 


Cross sections trom Va to ! and 4 to 40 


bore diameters. Some sizes available from stock Standard sizes 


RADIAL BALL BEARINGS 


Spherical, conical or 
flat-end types 


Conrad design, Maximum capacity Angular contact 
types LC, design, types design, types 
HC and BLC HM, BLM HA, BLA 


RADIAL ROLLER BEARINGS TAPER ROLLER BEARINGS 


Lipped inner lipped inner Straight inner 
straight outer one lip outer, straight outer 


race types RN side ring u^ RM Two row, non-adjustable 
ype Single j TS 
RX and RNW type RP che hg le a type TNA 


THRUST ROLLER BEARINGS 


Straight roller, flat races 


Grooved race type BT 


Flat race type BTE 


ECONOMICALLY SOLVED AT KAYDON 


When bearing problems seem next to impossible — record is one of remarkable success — designing and 
when design considerations appear insurmountable producing bearings others said “couldn’t be made.” 
— it’s time to call KAYDON. Extraordinary bearing problems are KAYDON'S 
You'll find KAYDON’S full-time, experienced daily assignment. The tougher the better! If your 
bearing-design engineers can take your problem in designs require bearings of exceptional thrust or 
hand — and take worries off your mind. Their radial capacity, close-tolerance precision and /or 
* Reali-Slim" section, or extra-large diameter bear 


ings up to 130” O. D., call or write KAYDON for 
specific recommendations, economical solutions 
You'll be glad you did 

THE ENGINEERING CORP. 


__—=————-MUSKEGON+MICHIG — EE 
All types of ball and roller une — 4” bore to 130” outside diameter . . . 


Taper Roller ¢ Roller Thrust ¢ Roller Radial * Bi-Angular Roller e Needle Roller è Ball Radial è Ball Thrust Bearings 
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SMARTEST MAN ON WHEELS 


Call on the quickest, 


most experienced sales 


engineering service in 
the wheel industry today. 


all ELECTRIC. Get 


wer 


rom a man i g 


‘p roau 


tLoOaay i I ne 
or Spoke-type wheel 
rubber-tired), r 
^ component par 
f n 
Avi 


“What we sell is service” 


RUBUTRIC WHEEL CO. 


BAldwin 2-5320 


DIVISION OF THE FIRESTONE TIRE & RUBBER COMPAN 


aB USE READER SERVICE CARD FOR MORE INFORMATION 


New Parts and Materials continued 


section. In larger size couplings, neoprene 
sleeves are reinforced with high-capacity 
textile fibers. United States Rubber Co., 
Rockefeller Center, New York Citv. 


Circle 9, inside back cover 


Colored panel lights . 


provide 


inumn 


partial and full panel-diffused 


tion and are also used as on-off 


Mounted on top of 


ind machinery, 


indicator equipment 


lights can be seen from 
siderable distances. Offered in 1} and 
in. sizes, lights have frosted lucite 


ind a singh double lamp holder 


lenses 
Both 
1 


in red, green, white, blue and 


are availabk 


imber. Two-color indicators are available 
on special order. Sloan Co., 4101 Burbank 
Blvd., Burbank, Calif. 


Circle 10 


inside back cover 


Threadless stud cap... . 

of aluminum alloy features positive inter 
ference lock for high retention strength 
Designed for use with special threadless 
steel studs, cap is available for 1 or 
Shank length 
rding to material thickness 


nominal dia varies 
When us: 
with special studs, # in. cap exhibits 


istance to removal forces as high as 13 


131 
} 


Head dia of 1 in. provides a broad bear 
ing area. Huck Mfg. Co., 2480 Bellevue 
Ave., Detroit 7 


Circle 11, inside back cover 


Differential pressure switch . . . 
for hydraulic, fuel and pneumatic systems 
5000 psi will differential 
essure from 10 to 2000 psi. Unaffected 
vil jarring. A compression 

magnitude of differential 

Standard 

male pip 
AND type electrical 


(Continued on page 90) 


measure a 


ration or 
pring controls 
and may be adjusted externally 
lin. male tube or 


ind an 


j 


| 





MODERN 
ELECTRONIC 
ENGINEERING 
GIVES PRECISE 
MOTOR SPEED 


CONTROL 
1/100 — 10 H. P. 


Modern 
gineering has 
with design to 
provide a versatile means for 
obtaining the full possible ad- 


electronic en- 
coordinated 


industrial 
been 


electric motor 


vantage of speed control in DC 
motors while operated from the 
regular alternating current power 
line. Grid controlled “Thyratron” 
tubes are utilized for power con- 
trolled stepless variation to sup- 
ply motor armature 
Patented feedback, or 
circuits provide constant torque 


power. 
"Servo" 


capability over wide speed ranges 
of as high as 60 to 1 in some 
models and a minimum of 20 
to 1 in others. 


ewogpeed 


DIV. of " ELECTRO DEVICES, Inc. 
4 Godwin Ave., Paterson, N. J: 


ARmory 4-8989 
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Logan RFL Unit, the designers choice for over a 
decade! Protects your air-powered equipment 
regulates pressure . .. filters air . . . lubricates air. 
Adds years of dependable performance. 


New Model 400, illustrated above, 
model to the well-known Model 600. 


is à companion 


TLOGAN 


cuu 4E 07 4 31 
m 


FREE SEND FOR THE "LOGAN CALCULATOR" 


MEMBER: Natl 
Assn.: Natl, 


Mach. Tool Builders’ 
Fluid Power Assn. 
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Illustrated—Logan Model 400 RFL Unit 


LOGANSPORT MACHINE CO., INC. 


812 CENTER AVENUE, LOGANSPORT, 


PLEASE SEND COPY 
100-1 
100-2 

] 100-3 
100-4 
100-5 


AIR CYLINDERS 
MILL-TYPE 


AIR VALVES 
LOGANSQUARE 
CYLINDERS 
ULTRAMATION 
CYLINDERS 

[] 300-2 PRESSES 

O FACTS OF LIFE 


TO: 


NAME 


] 100-6 


COMPANY 
ADDRESS 


AIR CYLS, 2 
AIR-DRAULIC CYLS. 


INDIANA 


OF CATALOG 


200-1 HYD. POWER UNIT 
ROTOCAST HYD. 
CYLINDERS 
3 750 SERIES HYD 
CYLINDERS 
4 AND 200-7 HYD 
VALVES 
] 200-6 SUPER-MATIC CYLS 
300-1 CHUCKS 
ABC BOOKLET 
C CIRCUIT RIDER 
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SMALL! POWERFUL! 


.for a standard line 
of motors adaptable to 
hundreds of applications 


YOU CAN ALWAYS 


RELY on GI 


Fractional H. P. Motors 
1/40 H. P. to 11100 H.P 


General Industries’ standard line 
of motors is adaptable, with 
slight variations, to literally 
thousands of applications. This 
means that your motor require- 
ments can most likely be met 
without additional time-consum- 
ing engineering. 


If you are currently using frac- 
tional horsepower motors, or are 
planning a product that calls for 
their use, phone or write General 
Industries. We'll gladly make 
recommendations — without 
obligation 


o. 


MODEL A MODEL 8 
2-pole, shaded pole 4-pole, 4-coil 
AC Induction Type shaded pole AC 

Induction Type 


MODEL E 


4-pole, shaded pole 
AC Induction Type 


MODELO 
4-pole, 4-coil 
shaded pole AC 
Induction Type 


Write for Complete Specifications 
ond Quantity Price Quotations 
TODAY! 


CIN SE 


DEPT. GK è ELYRIA, OHIO 
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New Parts and Materials 


from stock \ ilves 
( ind operate from 65 to 
F with an electrical rating of 15 amp 


120 v ac. Fisher Controls, Inc., 1928 
Lincoln Blvd., Santa Monica, Calif. 


Circle 12, inside back cover 


connection are available 


í 


Bronze snap valve 


ingertip control « ir, gas and 


ure line The W ind. thre« 
ivailable in. 2, 4, 3 and l.i 


ind l 


ind plunger. Valve has direct 

full capacity and will not 

( retard flow. Seaman Snap 

Valve Co., 175 Mechanic St., 


8, Mass. 


Worcester 


Circle 13, inside back cover 


Direct-reading dials 
n three, four and five-digit 


ind l( 


Control knob 
haft to bi 


Fach dia 


(Continued on page 92) 
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on Your 
Equipment 


VIKING PUMPS ADD 
BUILT-IN QUALITY 


Opposite port Stripped pump, 


pump, to fit equipment, 
Custom built, 


oe 


A hub-mounted Integra!liy-mounted 
fuel pump, pump 
flanged connection, 


If you are a manufacturer of machines requir- 
ing pumps, it will pay you to learn how a 
Viking rotary pump could add quality, as an 
The stand- 
ardization of Viking Pumps on so many pieces 
of equipment in the industrial field proves 
their successful performance. 


integral part of your equipment. 


so, if you manufacture , gee 

Diese! engines Speed recording 

Paint applicatio equipment 

Asphalt distributors 

Hydrau lifts 

Oil well fracturing 
equipment 

Ammonia systems 

Industrial burners 

Pipe line coating 
equipment 

LP-Gas fuelers 

Fuel delivery trucks 
and many others... 


Marine gear sets 

Dry cleaning equipment 
Milk trucks 

«+ » ask Viking to show you a pump that will 


help build quality into your equipment, To 
stort, ask for folder 409X today! 


VIKING — the leader, 
not a follower, 
in Rotary Pumps 


` VIKING 


Pump Company 
Cedar Falls, lowa 
In Canada, it’s “ROTO-KING JEN n 


See err mame Catalog in Sweet's Product Design File 
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CERAMIC 


TENSILE STRENGTH-ROOM TEMP. z | . . DIELECTRIC PROPERTIES 


> 
-——— 
TÅ- . 


Cast Irons l . OM 
25,000 PSI Normal 96-98% — Al;0, 
UA Strongest Steatites 


SUPER DIELECTRIC = 


Coors new AD-99 ceramic is non- those of plastics and all but one or two AD-99 has complete, ur 
porous 99.0% A1,0, with the amazing special ceramic materials—as reported ^ mogeneity made possil 
tensile strength of 34,000 psi as by the Laboratorv for Insulation Re- the use of the Ci 
strong as cast iron. It has 30% greater search, Massachusetts Institute of Tech- 
strength than the best commercial high nology. At room temperature, the lo iboratory esp 
aluminas of 9666 to 9896 ALO,. It is tangent is 0.00006 +0.00002 at )0 A D-99 
particularly superior to any ordinary mc, less than 0.0001 at 300 me, 
metals in strength at high temperatures 0.00052 at 50 Kmc. 
—retaining 75% of its tensile strength These properties, combined with tl tior l 
or 20,000 psi at 2000°F (1100°C). excellent hardness and wear re ce your developm 

Coors AD-99 is a superior dielectric of the alumina family. make th e costs. Production q 
material. At modern micro-wave fre- most superior ceramic now available supplied at prices only 


quencies, loss tange nts are lower than for commercial use. In addition, Coors than ordinary al 


*Coors Porcelain ( pany 0] ites under license for this patented pr fy ( mpion Spark Plug ( pany lo. ( 


COORS PORCELAIN CO.,684 9th St., Golden, Colo 
Coo EFt PO RC E LAI P Please send me detailed bulletin on new Coors AD-99 Ceramic. 
COMPANY Company 


Address..... 


City - " Date 
See our 12-page catalog in Sweet's Product Design File 


Manvfacturers of High Strength Alumina Ceramics 
GOLDEN, COLORADO 





Combination Electric fixed-tem 
perature heot control ond switch 
tor coffee warmers, etc 


Thermomagnetic 
for gas-fired heating and cooking 
appliances ond equipment 


safety Domestic appliance controls for 
ranges, clothes dryers, air condi- 


tioners and room heaters. 


pilots 


Koborts 


Thermostats and Controls 


MOST COMPLETE LINE IN THE INDUSTRY FOR 


Robertshaw-Fulton Controls 
Company manufactures the most 
complete line of thermostats and 
other controls for domestic, com- 
mercial and industrial use. They 
are available for application in 
temperature ranges to 800°F 


UNMATCHED IN QUALITY 
Robertshaw's standards of ma- 
terial selection, manufacturing 
and quality control are second to 
none in the industry. 'This results 
in thermostats that give accu- 
rate, trouble-free performance 
under the most severe usage 


ENGINEERING ASSISTANCE 
IS AVAILABLE 


Robertshaw engineers will gladly 
assist you in application of the 
proper controls to your appli- 
ances or equipment. Laboratories 
are maintained at Youngwood, 
Pa Irwin 6, Pa., Cleveland, 
Ohio; Long Beach, Calif., and 
Anaheim, Calif. Take advantage 
of Robertshaw’s 55 years of ex- 
perience in control recommen- 
dations 


High temperature controls for 
vse up to BOO*F. Corrosion-resis 
tont tubing ond bulb 


92 


Steam controls for sterilizers, dish 
washers, urns, steom tables, etc 


Gas 


Electric 


Steam 


For information about your 
particular application write to: 


ROBERTSHAW THERMOSTAT DIVISION 
Youngwood, Pa. 


CONTROLS COMPANY 


Gas thermostats with lorge co- 
pacity for commercial cooking and 
industrial processes. 


USE READER SERVICE CARD FOR MORE INFORMATION 


New Parts and Materials continued 


v wrench, an adapter 


thickness 


ring 


when panel exceeds 
in. and detailed installation and applica 
ms. George W. Borg Corp., 
120 S. Main St., Janesville, Wis. 


Circle 14 


nstructu 


inside back cover 


Magnetic clutches . 


d br m stock in ] 
dia for 


28 v d 


ikes are available fr 


11 frame and 1i in 


24 to 


onsumption of 3 w. Torque 


frame. Operates on 
S to 40 in.-oz. Good 

p to rpm. Pic Design 
Corp., Sub. of Benrus Watch Co., Inc., 
177 Atlantic Ave., East Rockaway, N. Y. 
Circle 15 


speeds 1 
inside back cover 


Subminiature lamp . . . 


1 vr of continuot 
Although rated at 5 
withstand voltage 
Lamp measures 4 x 4 
for 


instruments, it 1s 


riginally designed integral 


lighting aircraft also ap 


able to other instruments and equip 


nt. Chicago Miniature Lamp Works, 
1500 N. Ogden Ave., Chicago 10. 


Circle 16, inside back cover 


Key-operated rotary switch . . . 
l Key 


locks in selected position serves as 
permits 


knob and when removed only 


iuthorized personnel to chang: 
Provid tl 


three 
ght positions. Special 


setting 
ontrol of up to section 
assemblages are 
created by interchanging standard switch 
omponents to meet 


particular require 


(Continued on page 94) 


PRODUCT ENGINEERING * June 9, 1958 





PREVIOUS PROCEDURE 


Machine sand casting 


PRESENT PROCEDURE 


Machine shellmold casting 


Machine top and bottom surface 
Machine shank above lugs a 
Machine O. D. lug surface 


Cut Lug grooves 
Machine top surface of lugs 


Machine bottom surface of lugs 


Machine sleeve below lugs 


Use of Cooper Alloy close-tolerance shell casting elim- 
inates machining, permits improved design for M. M. 
& M. Safety Relief Valve adjusting ring, showing 


The adjusting ring is an important regulatory element 
in Consolidated Safety and Relief Valves and Consol- 
idated Safety Relief Valves, made by Manning, M axwell 
& Moore, Inc., in Stratford, Connecticut, and Tulsa, 
Oklahoma, respectively. Because the safety relief 
valves are installed to provide protection of many 
different types of pressure vessels and fluid lines, 
handling many types ot fluids under a variety of pres- 
sure and temperature conditions, the adjusting ring 
serves a very important function in the control of the 
fluid forces. In combination with the precise contours 
of the other fluid deflecting means, complete control 
of the fluid forces is attained. Stainless steel adjusting 
rings are predominantly used for reasons of resistance 
to oxidation and erosion. 


How to cut costs, improve design with 


close-tolerance stainless castings 


Previous method of manufacture of 
this Manning, Maxwell & Moore 
Safety Relief Valve adjusting ring 
was by machining a sand casting. 
This necessitated machining of all 
surfaces, including four facing opera- 
tions on the lugs themselves. 


Design reflects function: The adjust- 
ing ring provides for alteration of 
valve operating characteristics. When 
the valve is closed, the system fluid 
pressure acts on the lower side of 
the disc, over an area equal to nozzle 
seat inside diameter. Upon discharge, 
however, the escaping fluid exerts 
pressure over a greater area of the 
disc, thus providing a greater total 
lifting force which operates while the 
valve is open. By proper design and 
adjustment of the adjusting ring, the 
valve can be set to operate according 
to desired characteristics. 


Position of threaded adjusting ring 
is roughly set during assembly, and 
later finely set by means of a slender 
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tool, inserted through the ring pin 
opening and between the lugs. Obvi- 
ously, the more lugs the narrower 
their width, and the more accurate 
the positioning can be set. 


In redesigning for shellmold casting, 
Cooper Alloy collaborated with 
M. M. & M. engineers in study of 
the part, and the following cost- 
reducing revisions were recommen ded 
and adopted: 


l. The lugs were designed to be 
cast in entirety, with no subsequent 
machining of their surfaces at all. 


2. The lugs were made narrower, 
and their number increased, tomake 
possible greater accuracy of adjust- 
ment with the finger tool. 


3. The sleeve below the lugs, a 
machined surface originally neces- 
sary to avoid machining into the 
lugs, was eliminated. 


The result: elimination of several 
major machining operations, substan- 


tial savings in cost, and an improved 
product. As M. M. & M. says, “Our 
costs were reduced by lower material 
costs, elimination of milling, and lower 
machining costs in turning, drilling 
and boring." 


Such economy possibilities are 
availablein almost any part, no matter 
how simple, or how “‘cut-and-dried.” 
Cooper Alloy has specialized for 35 
years in achieving such uncommon 
results in close-tolerance stainless 
steel castings, and can do the same 
for you. 


Why not take advantage of our 
Foundry Engineering Service? Just 
send us (without obligation) a blue- 
print or outline of your problem part, 
for cost analysis, to: Foundry Prod- 
ucts Division 


cooper () attoy 


Corporation * Hillside, New Jersey 
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NEW 2 "a e 


ANGLgear’ 


HELPS SIMPLIFY 


YOUR 90° DRIVE 


PROBLEMS 


| gears and antifriction bearing 
ation. Completely 


ated ANGLgear re- 


ble-free oper 
nently lubr 


naintenance 


Addition of the new 214 hp size to 
the ANGLgear line makes it easier 
than ever to solve your 90° power 
takeoff problems with this standard- 


ized right-angle drive 


You can now 
specify ANGL gear in any one of 16 


t 


different stock models, offering power 


ratings from to 5 hp, with choice 
of 1:1 or 2:1 gearing and 2 or 3-way 


shafting 


Compact, ANGLgear 


distinct 


high capacity 


offers vou several advan- 
tages over V-belts or chains and 
sprockets. Featuring 5-way mounting, 
It i$ easier to design into your power 
transmission systems. Incorporating 
positive bevel gear drive, it eliminates 
slippage and backlash problems. 
Completely enclosed, it presents no 
hazards lubri- 


safety Permanently 


cated, it requires virtually no main- 
tenance. And not the least important, 
ANGL gear invariably costs less than 


other types of 90* drives 


See our literature in Sweet's Product 
Design File or contact your local 


distributor 


«Bum —— 


AIRBORNE ACCESSORIES 
CORPORATION 
HILLSIDE 5, NEW JERSEY 


94 USE READER SERVICE CARD FOR MORE INFORMATION 


New Parts and Materials continued 


t three sections an De 


mbled to handle complex 


uits. Rated 10 amp, 125 v ac; 


imp, ] v de. Electro Switch Corp., 
Wevmouth 88, Mass. 


Circle 17, inside back cover 


Electro-hydraulic valves . 


is guidance or contr 


high speed I Ju nse 


power output is requir 


md dry torque motor de 
servo valves provid 


pm Models for operat 


SI t 


pressures to 3000 psi, flows t 


fluid temperatures from —65 t 


ind ambient temperatures from 
I’ are available. They have a nat 


and 90° phas« 


-r 
ps. Internal leakage 


than 15 cu in per min 


eloped for aircraft and 
ndu Lear-Romec Div., Lear, Inc., 


Elyria, Ohio. 
Circle 18 


inside back cover 


Pneumatic cushion valve 


ontrols cylinder acceleration and deceler 


m. Regulates air flow and piston speed 
iny point in the stroke 


vlinders 


permitting air 
to operate at max speed whik 


providing controlled acceleration or dé 


celeration. Position of this valve stem in 
bore determines rate of air flow or dis 
harge from cvlinder. A free-return check 
valve permits air return to cylinder at full 


pipe capacity 


Poppet position is estab 
ished by a machine cam that actuates 


valve roller lever. Position and length of 


(Continued on page 95) 


HOW 


BORG EQUIPMENT DIVISION 
CAN HELP YOU 


Our business is helping to solve 
design and production problems 
in the use of components for the 
highly specialized electronics indus- 
try. Borg's background provides 
the experience necessary to design 
and produce various types of com- 
ponents for you... 


MICROPOT* POTENTIOMETERS 


Borg Micropots offer a wide range 
of high-precision, single-turn, multi- 
turn and trimming potentiometers. 


*Registered trademark of The 
George W. Borg Corporation. 


MICRODIALS 


Direct Reading Microdials and Con- 
centric Scale Microdials. 


INSTRUMENT MOTORS 


Rugged, dependable Borg-Motors 
are designed for quality instrument 
applications, 


AIRCRAFT INSTRUMENTS 


Instruments for commercial and 
military aircraft. 


FREQUENCY STANDARDS 


To meet your requirements in Fre- 
quency Standards for military or 
industrial applications. 


TEST EQUIPMENT 
FOR AUTOMATION 


Invaluable experience with auto- 
matic testing equipment is yours 
when you call on Borg. 


Save time and money when faced 
with design or production problems 
of electronic components. Call on 
Borg. Let us send you the name of 
your nearest Borg "Tech-Rep" and 
a copy of catalog BED-A90 today. 


OTHER BORG DIVISIONS 
The George W. Borg Corporation 


is comprised of three divisions . . . 
the Borg Equipment Division at 
Janesville, Wisconsin, the Borg 
Fabrics Division at Delavan, Wis- 
consin which manufactures the 
fashionable "Borgana" fabric for 
coats and jackets and the Borg 
Products Division at Delavan, Wis- 
consin, leading manufacturer of 
iutomotive clocks. 


MOTORS 
MICROPOTS 
MICRODIALS 


BORG EQUIPMENT DIVISION 


THE GEORGE W. BORG CORPORATION 
JANESVILLE, WISCONSIN 
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New Parts and Materials continued 

e ld 
cam determines rapidity of piston de 
celeration or acceleration. Offered in six 


4 + 3, ] 113 Nu- " " 
EE Habla. Mich. " : cC o st E y E ead G n is E rro uu s 


s ad 


Circle 19, inside back cover 


Grommet fastener 
for holding lapped or angle-butted plastic 
light-gag neta] panels in exposed 
talled from weatherside 
mbled hex bolt, two 
ber sleeve and a 
né omposition 
netal washer and 
k when fastener 


vailable in aluminum 


arbid t irious lengths and 


Fabricated Products Co., Inc., W. BORG 
rcle 20, inside back cover DIRECT-READING 
MICRODIALS... 


Newton, Penna. 


Large, clear numbers are easily and accurately viewed through the 


curved, one-piece window of Borg Direct-Reading Microdials. The in- 
line digital presentation practically eliminates reading and setting errors 

. especially under the difficult conditions of forced fast reading and 
setting. Human engineering studies have determined that the greatest 
accuracy of perception of precise numerical values is provided by an 
in-line digital presentation. Borg Microdials are designed to take 


maximum advantage of this fact. Available in 3, 4 and 5 digit models 


CONCENTRIC SCALE MICRODIALS 


Borg Concentric Scale MICRO 
DIALS are precision dials with an 
indexed accuracy of one part in 
1,000. They indicate the position 
of any multi-turn device of 10 turns 
or less. Concentric scales indicate 
full turns and increments. Finger 


5 


tip brake retains any setting. Knob 
Borg Concentric Scale MICRODIALS 


indicate the position of any multi-turn 

1; "c ditin el Uh tenn os tom: lash. Accurate easy to install 

n.; weight Engdahl I 
terprises, Arcadia, Calif. 


fastens directly to shaft no back 


Write For Complete Data On All Borg Microdials 
Ask For Catalog BED-A9O 


Circle 21, inside back cover 


jac Mc 


Sizes of retaining rings . . . A 
BORG EQUIPMENT DIVISION : BORG : 


THE GEORGE W. BORG CORPORATION ^, WI... 
Ovipme™ 


~ MICROPOTS 
JANESVILLE, WISCONSIN MICRODIALS 


(Continued on page 96) 
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DON'T OVERLOOK 


M e LIE 


Considered from performance, cost or availability 


t 


standpoints, even many of the newest "wonder" 
materials are poor substitutes for carbon and 
graphite in numerous instances. Whether your ap- 
plication involves such problems as friction, ele- 
vated temperatures, commutation, arcing, or shaft 
sealing, chances are Stackpole Carbon, Graphite or 
composite Carbon-Graphite-Metal Powder mate- 


rials can fill the bill better—at less cost. 


BEARINGS 


Self-lubricating units molded to 
desired shapes and close toler- 
ances. High temperature types. 


SEAL RINGS 


Special pump and shaft seals for 
oils, air, gases, corrosive chemi- 
cals and other liquids. 


VOLTAGE REGULATOR DISCS 


Critical control for voltage, line, speed and pressure 
regulators, continuously adjustable rheostats, etc. 


MOLDS & DIES FRICTION SEGMENTS 


Close tolerance types for foundry Withstand temperatures to 
work, powder metallurgy, etc. 1000* F. Wear well against steel, 


CORROSION CONTROL RODS 


Positive protection for pipe lines, ships, marine struc- 
tures and other buried or immersed metal objects. 


POROUS CARBON PUMP VANES 


Electrically conductive—inert— Corrosion-proof, self-lubricating. 
stable at high temperatures. For air, chemical or gas pumps. 


BRAZING BOATS & FIXTURES 


Withstand extreme thermal shock — permit quick 
cooling. Alloys do not stick to them. 


CONTACTS CHEMICAL ANODES 


Ideal where metal contacts fail Long-life types reduce clogging, 
from arcing, welding, etc. cut cell maintenance costs. 


Also BRUSHES FOR ALL ROTATING ELECTRICAL 
EQUIPMENT * SALT BATH RECTIFICATION RODS œ 
DASH POT PLUNGERS * HEATING ELEMENTS * WELDING 
CARBONS œ» RESISTANCE WELDING & BRAZING TIPS . . , 
and dozens of other specialties. 


STACKPOLE CARBON COMPANY, ST. MARYS, PA. 


"Everything in Carbon but Diamonds" 


USE READER SERVICE CARD FOR MORE INFORMATION 


New Parts and Materials continued 
are also available stacked on rods for auto- 
matic assembly operations. Standard rings 
are carbon spring steel in oil-dipped fin 
ish. Available are: external rings for shafts 
of 0.062 to 0.985 in. dia; shaft rings for 
0.125 to 


5 in. dia; housing rings for 
0.250 to 7 


3.75 in. dia Most sizes are 
offered from stock. In production quan 
tities, prices are said to be lower than 
comparable retaining rings Rotor Clip 


Co., 114 Allen Blvd., Farmingdals, N. Y. 


Circle 22, inside back cover 


Moisture extractor 


automatically separates and removes oil, 
water and other foreign matter from air 
line, providing clear drv air for protection 
of intermittently operated — air-powered 
equipment. Unit is constructed without 
screws or bolts. Sizes range from 1 in 
with an 18 cfm max to ł in., 120 cfm 
max. Spee-Flo Co., 6614 Harrisburg Blvd., 


Houston. 


Circle 23, inside back cover 


High-pressure cylinders 
for hydraulic service with operating pres 
sures of | 


A : 
urd equipment includes a cushioned or 


20 ind 3 psi. Stand 


noncushioned cylinder, forged steel heads, 

ming adjustable ishion, high-pres 
sure piston ring construction with three 
types of oversized ports and extra-long 
rod guide bearing. Tomkins-Johnson Co., 


Jackson, Mich. 


Circle 24, inside back cover 


~ 


Technical drawing device .. . 
permits the inexperienced to draw, make 
plans and sketches—quickly and accurately 
to scale without drawing board, pins, 
rules or other equipment. Consists of a 
transparent templet, bevel-edged to pro 
duce principal lines, angles, triangles 
cles and edge-hatchings. Lid of the folder 
is fitted with a pocket to hold spare paper, 
sketches, pencils. Complete unit, $18.95 
pp Samuel Rosoph, P. O. Box 276, 
Rouses Point, N. Y. 


Circle 25, inside back cover 
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HIGH PRESSURE GAUGES 
PRESSURE 
The RMC-Lindsay gauge, de- I X 1000 
signed for pressures from 1,000 
to 15,000 PSI, is a multiple 
coil, helical Bourdon tube type. 
The pointer is attached direct 
to the tube, without linkages or 
r 
t 


pivots. This gauge is made fo MODEL #6903-7 (Actual Size} 
extensive cycling, and will mee 

rigid vibration and over-pres- 

sure requirements—can with- 

stand extreme conditions of T 

shock, vibration or tempera- qMC6903- 


ture. These gauges are made in 

various models to meet speci- 

fied pressure requirements for 1 2 

a wide range of applications, 3 PRESSURE 

including guided missile and PS4 X 1000 
jet aircraft service. 4S MR-63P! 


nstruments BA: 


(Actual Size) 


for better — SS PRESSURE GAUGES 


x MODEL #2650—RMC pres- 
ao 80 120 sure gauges are capable of with- 


f O ud 16, standing very high overload pres- 

ww I, o : sures above a nominal scale 

at UC " reading. Various types ire avail- 
; able in different models, sizes, 


etc. All are built for use on heavy- 
duty equipment, to maintain 
accurate readings regardless of 
mechanical vibration, or exposure 
to dust and weather. 


Engineering 


PRESSURE/VACUUM SWITCHES 


" MODEL + 2900—The RMC 2900 

Tell us your requirements series is designed for service on vibrat- 
^ s 5 A ing equipment. Mechanism is sealed 

for indicating instruments dust-proof and watertight. The dia- 
s n phragm is Buna N impregnated and 

or actuating switches and calibrated at the factory to close or 
m " " open a contact at fixed pressure (or 

let RMC engineering skill vacuum) values. Double or single ter- 


minal models. Pressures from 4 to 100 


go to work for you. PSI. Vacuums from 4 to 26 in. Hg. 


j THERMOMETERS 
ROCHESTE A ido DA i : 
/ MODEL = 1848—R\VIC’s 


MANUFACTURING CO., INC. f senerel ne of industrial 
214 ROCKWOOD ST. AN 2 Z, DM ( m" a 
about every possible appli- 

ROCHESTER 10, N. Y. 7 cation. All are of stainless 

J 7 steel constructior with 

hermetically sealed dials. 

They are factory cali- 

brated and pressure tested. 


/ External dial reset device 

E permits on-the-job cali- 

à bration for pin-point ac- 
curacy. 


LIQUID LEVEL, TEMPERATURE and PRESSURE INSTRUMENTS 
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RBM Millions of Type MS relays now 


in extensive use in highly competi- 

tive markets— automotive, radio, 

and television. Proven ideal for 

MINIATURE applications requiring a sensitive, 
highly reliable single pole or com- : 
mon multiple contact DC unit. 

SE NSITIVE Mass production, and RBM's ex- ! i ACTUAL 

perience in assembly techniques, 1 n 
make Type MS your low cost 


RE LAY solution for volume usage. 


TYPE MS 


BUILT TO WITHSTAND EXTREME 
ENVIRONMENTAL CONDITIONS AT LOW COST 


X-BAR 


AVAILABLE WITH ENCLOSED CONTACTS INSURE NO CURRENT- CO/L CONSTRUCTION 
PRINTED CIRCUIT CONTACTS WHERE MAX/MUM CARRYING MEETS UNUSUAL 
TERMINALS DESIRABLE RELIABILITY RIVETS CLIMATIC CONDITIONS 


CHARACTERISTICS CONTACT FORMS 
SINGLE COMMON 
POLE MAKE 
COIL RESISTANCE | TO 10,000 OHMS | TO 15,000 OHMS 3NO&/DT 
MAX. CO/L POWER / WATT LS WATT 5 NO 
MIN. CO/L POWER HO WATT | -025 WATT 
(SINGLE POLE ) | ( SINGLE POLE) TERMINALS 


i (A) SOLDER TYPE - ALL 
CONTACT AATING- | / AM? -28V D.C.| AM? 28V DC. VERSIONS 


ORMSVAC, | ORIISVA.C. (B) PRINTED CIRCUIT 
[NON-INDUCTIVE)| ( NON-INDUCTIVE) TYPE (SINGLE POLE 
VERSIONS ONLY ) 


RBM Division 


RBM Consult your loca! RBM Product Application Engineer or write for Bulletin MS-3 
ESSEX WIRE CORPORATION, LOGANSPORT, INDIANA 
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CATALOGS 


and BULLETINS 


To obtain copies of literature described below, circle corresponding 


number on postcard inside back cover. For those catalogs and bulletins 


available only when requested on company letterhead, see page 100. 


RELAYS AND STEPPING SWITCHES 
Catalog 4071 a New 


contains selection ordering 


edition 


100 pp 
and informa 


tion on relays, rotary switche 
and other electrical 

Characteristics of a 
and load, and operat 
of dc relays are 

Describes new de 
Class | I lav 
suppression varistors Vut 
Sales Corp., N I] 


stepping 
ontrol components 
relays, contact life 


ind release timing 


among engineering data 
vclopments, 


ind silicon 


rthlak I 


Circle 26 


inside 


PLASTIC MATERIALS 
144 pp. Gives 
prices on she 
specialized | 
scriptions ot 
check on 
material for 
1400 Hendersor 
W orth E lex 
Circle 27 


inside back cover 


REAC 


STANDARD SWITCHING 
l Describes 


rORS—Catalog S-10, 16 pp 


two tvpes of inits with 


| construction 


data. Con 


characteristi 


rtormanc«e 


operational and 
tains tabl í lectrical 
and sever | | 
as well 

physical dime: 

etics, In jutler, P 
Circle 28 


nna 


inside back cover 


BERYLLIUM COPPER SPRINGS 
Catalog ] 2 p] Cover ompr: 
flat, 


strip prings, 
and screw 


m 
ontact rings and strip 
machine produ ts Includes 


engineering. data and describes design 


engineering Servi le, tool making 
faciliti í finishes Instrument 
Specialti In 244 Bergen Blvd 
W. Paterson, N. J 
Circle 29, 


inside back cover 


INDUSTRIAI 


pp Furnish 


ROLLS—Catalog 18 
information about engi 


neering, construction and ippli ations of 


wood, rubber, metal and plastic rolls 


Service 


im 


} 


data, design diagram, siz 


ASK 


1 


mation notes for selection and 


included \ 


ind 
maintenance arc 
data chart is offered as a 
Rodney Hunt Machine 
St., Orange, Mas 

Circle 30 


Orrosion 
guide 


Maple 


Į 
general 


Co 


inside back cover 
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LOW-TEMPERATURI 
SIONS—Po bl 


rts de 


CONVER 
ket-size table 2 pp Con 
Fahren 

from absolute zero t 
Sales Dept 
Mass 
Circle 31, 


grees Celsius to degrees 


it and Kelvin 
l'echnical 


Burlington 


l' rans-Soni 


inside back cover 


MAGNETS, MAGNETIZERS, 
MAGNETIZERS—Catalog PR-19 


DE- 


12 pp 


ensional 
diagram ndiana Steel 
Valparais 
Circle 32 


inside back cover 


SYNCHROS AND 


ROTARY 
PONENTS—Cata 


COM- 
Describes 


Also con 
riptions of special 
Clifton Precision 

014 W 


rotary 
Products 
Chester Pike, Upper 


Circle 33, inside back cover 
SERVO 


AND SYNCHRO COMPO 
NENTS 2 


Catalog, 22 pp. Describes serve 
ind synchro 
il and mi 


ind 


Circle 34, inside back cover 


ELECTRONIC COMPONENTS- Cata 


S58 


lhmensi 
l d 


idaptor 

ind switches. With pri 
95 N. Elston Ave., Chicag 
Circle 35 


inside back cover 


PRESSURE-TEMPERATURI 
INGS—Bulletin FB-77, 48 pi ( 
] ASA pre SSUT pipin 


ind press 


RAT- 


lat ind summarizes 
ASMI 


odes, along with specific ipplications 


] 1 
ind boiler 
] 
ind 


(Continued on page 100) 


USE READER SERVICE 


They can be your design assistants 
on other Essex Engineered Products. 


COILED CORDS- CORD SETS 


Prime source for plastic and rubber power 
supply cords. Terminations of all types (molded 
plastic and rubber) with infinite design possibil- 
ities. Complete line of Coiled Cords 
including HPN. 


Write for Coil Cords Literature © 
Cords Limited Division, DeKalb, Ii! E 


GENERAL 
PURPOSE 


RELAY 
ae 


The basic relay and numerous contact forms, 
ratings and terminals variations are regular 
production items...have been customerized" to 
solve almost every conceivable problem. Such 
versatility permits engineering short-cuts thot 
lower your "back door’ cost 


Write for Bulletin 1060 
R-B-M Control Div., Logansport, Ind. T 


APPLIANCE WIRES 
Designed for your industry, a 
Essex Engineered 


complete line of 
appliance wiring material 
—thermoplastic, rubber, neoprene and silicone 
ead wire, plus interna etr.gerator 
power supply cords and heater wire 


Wire and Cable Div., Ft. Wayne, Ind 


wires 


EB. 
ESSEX 


WIRE CORPORATION 
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IFT TIF TULL (00078000066 


Y Q) limitations of each section. Solves basic 
a TH P j code formulas and their transpositions for 


pr ssure 


min wall or max pressure, min 
Lj . . 
Ea BEARINGS stress ratios, max allowable working pres 
c 1 
sure, max allowable stress and nominal 
— nm 
j e Un 


wall thickness Babcock & Wilcox Co., 


M zJ T NN i v > Tubular Products Div., 3839 W. Burham 


Construction Boting Ovens & High Steet Mill & Overposses & IN Milwaukee 46 
Eq, pmo! Teme Equipment Industrial Machinery Structures 
Circle 36, inside back cover 


VACUUM DIE-CASTING—B: 
Discusses vacuum dic 
ind 
I ind 
ind chem 
Ill DI n Zt 
ra Metal 


Chem:co! & Rofner, Pope food, fubbe Mydre Elect Geote Bearing 
Processing Plants G Testile Mochinery ond Accessory Equipment 


Lubrite s lubricating bearings offer great versa Send for this free 20-page Circle 37, inside back cover 


tility in idreds of fields where dependability Lubrite Manual No. 55 
and superior performance are of prime importance. t contains complete in SILICONES—Cata DS 


formation technical data j 
C; data 


Lubrite Bearings, with clean, permanent 
maintenance-free self-lubrication are designed > 
to withstand severe loadings. temperature ex Lubrite Self -Lubricating 
tremes, submersion, corrosion and other adverse Expansion Piate and 
conditions Bushings Write today! 


d specifications about 


Lubrite may be just the bearing you need in Available soon — New Manual No. 56 j i aid ' 
your designs to obtain better results with complete technical information about - ippiicati 

LUBRITE SELF-LUBRICATING BUSHINGS Waterford, N. Y 
BEARINGS & WASHERS Circle 38, inside back cover 


Write for your copy 


LUBRITE DIVISION EF onm Brod 
MERRIMAN BROS., ING. gor oue 


195 AMORY STREET, BOSTON 30, MASSACHUSETTS 


"TORQUE WRENCH" 


on 


Consult our Engineering Department on your 
application, No obligation 


39, inside back cover 


PCT TNI m i - 


Letterhead Requests Only 


Manufacturers who published following 
literature ask that requests for copies b« 
made on company letterheads. 


SEAMLESS STEEL TUBING Mill 


tock list, 25 1 Lists seamless steel tub 


For steam, hot 
or cold water, 
oil, gas and 
compounds. DECIMAL EQUIVALENTS—(¢ 


ndar. Charts, which mea 


: 1 I nnt« n twi HOTS 


47 | DESIGNED fo with July 1958 and runs 
SIGNE r rugged 
UPON REQUEST o n 
Formulas service. 200 pounds pressure. These u ) Dayton Rogers Mfg 
Applications valves can't stick. They are also available t 13th S Min 7 
with rubber poppets for use with air or 
cold water. Operation is noiseless. Very 


Made | FOREIGN LICENSING —Booklet, 12 pp 


Engineering Data 


Screw Torque Data sensitive. Work in any position. 
|! in seven sizes. We will de- Designed to serve as guide to advantages 
Adupter ivaa sign special Check Valves, nd, disadvantages, selecting proper part 
General Principles Write today for Bulletin 
Number 201. 


Order from your jobber. 


uring patents, set 
I 
tin th 
il market ind 
d in question and an 


EERE i or epee BNERUS STRATAFLO PRODUCTS, NC, 555 International Corp., 
wrenches used in industry i ULI t Fort Wayne, Indiana New Y ork 22 
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Die Castings 
Cut 10 Pounds 
off Frameweight 
of New Royal 
Standard 


has a standard typewriter featured 
Iwin-Pak to 
Touch, this new Royal Standard opens up a whole 


It 


fine example of beautiful design, excellent engi 


before 


so many new improvements. From 


new world of breathtaking ease and economy 
is a I 


ind. wise choice of materials 


neering I 
Die c 


oo 


markable strides made by the 
ol 


Because of the r 


die casting industry in the production sound c 


economical aluminum die castings, the major por For 
vork of 


ill the Royal Typewriters el 


of aluminum dik 
inces and 


th, Royal 


veight of the framework 


toler 


thin walls ribbed for maximum strens 


engineers have reduced the 


of the Standard model from 15 pounds to approx 


pound in ive savings Ol 


'ound 


D 


All told, the Royal McBee Corporation uses from 


to 3 million pounds of aluminum die castings 


yearly and the end of die casting usage is not in 


ight. Royal engineers are constantly alert to addi 


| di because of the tre 


achine hours which 


STAMFORD, CONN.: Mr. Anker Anderson, Cascade Road 
GUILDERLAND, N. Y.: Mr. David H. King, 75 Willow St 
LUTHERVILLE, MD.: Mr. C. Mcintosh Gordon, Mays Chapel Rd 
CLEVELAND, OHIO: Mr. Grant Eller, 6 East 194th St 
BROOKLYN, N. Y.: Mr. Robert V. Moore, 2317 Plumb 2nd St 


SALES 
REPRESENTATIVES 


USE R 


PRODUCT ENGINEERING * June 9, 1958 


switch to die casting may be 


vill be well wo 


fold service of | 


STAMFORD, 


rations 
our next step 


ct 


nr 


pi 
npiete 
Die n 


acilities all unde 


1 t 
OQUCI 


th your time to bring you 


to Mt. Vernon, for ours is a c 


ition 


Consultation akın 


1. and Machining f 


isting 


f occupying 200,000 square feet of sp 


ice 


quick action, contact your neare iles 


itative listed below 


MT. VERNON 


IE CASTING CORP. 


CONNECTICUT 


(EN) RESEARCH B) 


PARTICIPANT 


EAST ORANGE, N. J.: Mr. George E. Hahl, 39 So. Munn Ave 
ROCHESTER, N. Y.: Mr. William Sauers, 101 Briarcliff Rd 
SKANEATELES, N. Y.: Mr. Jerome J. Theobold, 9 E. Genesee St 
VALLEY FORGE, PA.: Mr. G. T. McMaster, P.0. Box 115 
BOSTON, MASS.: Mr. James Cleary, 61 Exeter Street 
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LOOKING FOR PRACTICAL, QUANTITY PRODUCTION 


OF COMPLEX METAL PARTS? 


lf so, you may benefit from a new 
advance in metal technology. One of 
our clients has developed a method 
for shaping and finishing complex 
parts from metals normally difficult 
to machine . . . such as monel, Alnico, 
Stellite, Carboloy, beryllium alloys, 
high speed steel and titanium. Here 
is a method with built-in economy for 


shown . . . are possible. These are only a 
few of the many possibilities for this new 
process. Limited facilities for prototypes avail- 
able now; quantity facilities later. Technical 
data available on request. 

If you believe this process may be 

useful to you, let us know your prob- 

lem. Our client can best evaluate the 
applicability of this process to your 


y 


producing complicated metal parts 
without sacrificing quality . . . with 


situation if you will include a descrip- 
tion of the part, its material, dimen- 
potential savings for you. sions, requirements, cost goals, and 
Numerous metal parts of complex approximate production quantities. 
design . . . such as those typical items Address all inquiries to Fidler, Crouse 
& Beardsley, 120 S. LaSalle Street, 
Chicago 3, Illinois. 





DIMCO-GRAY sto: plastic 
KNOBS...HANDLES 


FOSTER PLASTIC 
AIR HOSE 


wears 4 times 
longer than rubber J 


Resists oil, abrasion 


Prolongs life of tools, permits 
oiling by oil liner. Of vinyl 
plastic without braid. 
Strongly resists abrasion. 


Ca Delivers more air 


Smooth interior surface allows more air delivery 


NO TOOL CHARGE! 


Wide selection of stock knobs, han- 
dles and plastic parts available without 
tooling cost to you! Many minor changes, 
(color, design, inserts, threads, special 
materials, etc.) can be made to meet your 


WRITE FOR THIS requirements. 
COMPLETE CATALOG! 


LS dO A 


AST SIXTH STREET . DAYTON 2, OHIO 


than any other hose of comparable size. Close I.D. 
and O.D. tolerances permit same flow from any run. 


Light, flexible © A 
Your worker lifts less, tires less, does more. L 


Foster plastic air hose weighs less e 


than hose of other material. 


Gi AND LOW COST, TOO! 
e New free catalog. Write today 


FOSTER MFG. CO., INC. 


2850 Gravois St. Lovis 18, Mo. 
Dept. 18-C 
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No Formula-What Then? 


Kettering 
spoke to a graduating class at the Gen 
eral Motors Institute. He mentioned 


Some vears ago, Charles I 


that the pneumatic tire has never been 
the subject of extensive. engineering 
discussion in books, vet it is one of 
our greatest mechanical inventions. It 
seems that the pneumatic tire does not 
lend itself to explanation bv formulas. 
Mr. Kettering pointed out, however, 
that it is preferable to drive on pneu 
matic tires, rather than on formulas 

He also recalled that, shortlv after 
the development of the self-starter, he 
spoke on the subject before the De 
troit branch of the AIEE. One of the 
members insisted: “I don’t think we 
should allow talks like this to be made 
before our section. This man has pro 
faned every fundamental law of ele 
trical engineering. He is using more 
current through the wires than ou 
formula allows! Mr Kettering's rc 
sponse was, “I am not interested in 
that. I am simply interested in trving 
to start an automobile, t ha 
worked out fairly well.’ 

In another instance, one GM divi 
sion had designed a production ma 
single leaf 
According to the 
design, it was strong enough and flexi 
ble enough to do the work, but stroke 
was changed on the machine, and the 
springs began to break at about 2,000 


cycles. GM Research 


was called in and gave the specs for 


chine incorporating d 


spring 23 in. long 


Laboratories 


the job to five suppliers of leaf-spring 
material. In each case, their figures 
minus of th 


were within 5 plus or 


same value. Obviouslv. all had used 
the same formulas and the same con 
stants, so they came out with the same 
answer. ‘The laboratories then took 
samples of spring material from each 
manufacturer and gave them a special 


physical 


treatment which extended 


their life to 2 million cycles. This is 
a 100.000 improvement, achieved 
by disregarding the formula, because 
in this particular case the formula 
didn’t apply. 

In still another case, an Englishman 
insisted that it was impossible to run 
a diesel locomotive above 55 mph and 
have it stay on the track, if power was 


applied to the front wheels. He had 


the formula and the calculations with 
Kettering’s 
inswer was to put him on a train from 
Chicago to Detroit and make arrange 
ments for him to ride in the cab a por 
tion of the time 


imazed to discover that the locomo 


him to prove this to be so 


[he visitor wa 


tive ran with no tendency to jump 
the track at 120 miles per hour. The 
difficulty with his figures was that the 
dealt with a rigid-frame locomotive 
while the locomotive on which he rod 
had individual trucks 

1 dean of engineer 
ing pointed out to Kettering that the 


( mpk tech 


[n another case, 


+ ] ] 
wo-cvcle diesel design w 


rewball. He went on to prove that 
ill wrong according to funda 
mental theon Kett 


the engine had never reall 


‘plained that 
been dk 
signed. It had been made bv cut-and 
tn [he laboratorv set up a singk 
vlinder engine, with a half-dozen dif 
ferent kinds of pistons, and the sam 
number of kinds of valves, injectors 
ind other parts. Various combinations 
were tried until one was arrived at in 
which the piston would last for 1,500, 
000 miles. The shape that was picked 
bv theoretical procedures would last 


only 50,000 

Once, 6,000 psi of projected irea of 
bearing was the highest pressure lubri 
cating oils could stand. For contrast, 
the Laboratory picked out the poorest 
material—mon 


ochlormethyl ether, which is so thin 


possible lubricating 


it has no viscosity. It evaporates im 
mediately at body temperature. How 
ever, by feeding the vapors from the 
ether can through a tube, it could be 


confined temporarily [hen various 


isked what pressure 
would take 


[he highest guess was 150 psi. The 


Cngiueers were 


they thought the bearing 


bearing was started up, and to every 
bodv’s amazement, it withstood 36,- 
000 psi—six times the load for the best 
oil. This was the beginning of th 
extreme-pressure lubricating method 
[hese examples were all quoted by 
Kett" to make his point that you 
have to be very certain what the prob- 
lem is before available information is 
applied to it. In other words, the 
theory may be sound enough, but it 
must also be correctly applied —EJT 
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SOUTHERN SCREW S 
NEW BULK PACK 


SAVES YOUR SPACE 


lf space is a problem in your materials move- 
ment ond storage, Southern Screw's new bulk 
packing system offers MULTIPLE SPACE—AND 
TIME-SAVING ADVANTAGES AT NO EXTRA 
COST TO YOU, regardless of the size of your 
operation 


Southern Screw’s completely redesigned bulk 
packing meets strict industrial standards for 
faster, more materials movement. 
Included in Southern’s re-designed system are: 


efficient 


(1) A completely new carton—9”" x 9” x 619” 
—telescope-type, wire-bound 275# test 
heavy duty corrugated board construc- 
tion, for easier, higher stacking by one 
man or by power equipment 


(2) Adoption of, as standard, a disposable 
30” x 30” two-way entry pallet, carrying 
4 layers of 9 bulk cartons each, with 
protective steel strapping. Movement to 
production line or storage can be in full 
pallet quantities or broken into smaller 
units for manual handling 


Based on the new carton and palletized system, 
standard packing quantities for each item have 
been established. Write for new chart, BP-1, 
which defines these standard packing quantities. 
For your copy, address Southern Screw Company, 
Box 1360, Statesville, N. C 


Wood Screws @ Tapping Screws 
Wood Drive Screws 
Machine Screws and Nuts 


Warehouses: New York - Chicago - Dallas - Los Angeles 


$cREW COMPANY 


Los No o 





Multiply these differences by hundreds of design applications... 
That's KARAK ! We have, or will make a grade to meet your specs, 


WRITE FACTORY 
FOR FREE 
DESIGNER-HELP 
LITERATURE 


CARBON COMPANY 


12508 Berea Road, Dept. 285, Cleveland, Ohio 
low 


lower ^ 


lowest prices 
INDUSTRIAL 
RETAINING RINGS 


3K Ohio Carbon's very versatile 
carbon-graphite. 


production lower per-unit 
costs. We pass these savings on 
to you by lowering prices up to 
42% on Industrial Retaining 
Rings. Start saving more right 
away. Send for our new catalog 
and price list today 


INDUSTRIAL RETAINING RING CO. 
57 Cordier $t., Irvington 11, N. J 


; of modern 
taining ring dispensing 


Te 


INDUSTRIAL RETAINING RING COMPANY 
57 Cordier Street, Irvington 11, New Jersey 


MAIL THIS COUPON TODAY 


Please send the new IRR catalog, price list and free ring samples 
| ———— Dr 
COMPANY 


STREET 





V ————— STATE — — — —bht 6 
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E "ti 


e would finest 


TRACING CLOTH 


In drafting rooms throughout the world 
Imperial quality is the standard by which 
fine tracing cloths are judged. This has 

been true for decades, and Imperial 
remains the finest tracing cloth be- 
cause its makers have contin- 
ued to improve its 
quality and 
value. 


Ultra High Precision 
Fine Pitch 


MASTER SPUR GEARS 
TEC 107744 from stock | 


.0002 Maximum Composite Error 
20 Pitch and Finer 
14-1/2° and 20° Pressure Angles 
Hardened and Ground Tool Steel 
Quick Delivery on Non-stock Items 


INVO SPLINE, INC. 


2363 E. NINE MILE ROAD + HAZEL PARK, MICHIGAN 


PHONE: SLOCUM 7-8840 
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DESIGN ABSTRACTS 


Bladder Molding 


When extra-long, shell-type struc- 
tures are to be made of glass fiber- 
plastic laminates, and smooth ex- 
terior surfaces are required, it may 
be possible to employ a_ technique 
based on envelopes or bladders of 
polyvinyl 


chloride or polyvinyl-al 


cohol film. Resin-impregnated glass 
cloth is laid up over the envelope 
Assembly is then inserted „in 
female mold having desired outside 
contours. Complete setup is then 
placed in curing oven and com 
pressed alr pumped into interior of 
bladder through a vented male plug 
Equipment needs, tooling time and 
costs, obtainable s lapes and sizes arc 
discussed. 
Abstracted from Bladder Molding Forms 
Smooth Plastic Laminates,” by J. M. Bagley 
and F. M. Partridge, Chance Vought Aircraft; 
American Machinist, April 7, 1958, 330 W 
42nd St., New York 36 


Reliable Electrical 
Connections 


Program to improve reliability in 
cludes 1) surface cleanliness and 
freedom from damage; (2 protection 
after cleaning, until use, from con 
tamination and damage: (3)- assur- 
ince that certain joining methods do 
not contaminate or damage surfaces: 


4) 100 


joints to insure electrical and me 


inspection of finished 


chanical soundness 


Abstracted from "The 'Lowly' Electrical Con 
nection, by R. G. Roesch, Eraser Co., Inc.; 
ISA Journal, April, 1958, 313 óth Ave., Pitts 
burgh 22 


Comparison of Academic 
and Industrial Engineering 
Salaries 


It is likely that there has been 
some change since 1956 when this 
MIT survey of engineering teaching 
and research salaries paid by uni 
versities and those paid by industrial 
research organizations was made 


However, university salaries iré 


probably still considerably below those 
paid by industry 

Within the academic field of this 
survey there are also differentials 
salaries arc 


Engineering teaching 


generally below those paid for uni- 
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versity research positions. Also, 
salary scales at those 


schools where there is no pay differ- 


enginecring 


ential between teaching and research 
are generally lower than where such 


differences exist. 


Abstracted from “Engineering Teaching and 
Research Salaries Versus Industrial Research 
Salaries,” by F.L. Foster and T. W. Harrington, 
Jr., MIT; Journal of Engineering Education, 
April 1958, Prince and Lemon St., Lancaster, 
Penna 


Balancing Shafts 
and Rotors 


Although 


with techniques for correction of im 


primarily concerned 


balance, discussion is basic enough 


to give much of value to designers 


too [vpical problems of dynamic 


ind static imbalance are presented 


ind solved. 
Abstracted from “Balancing Heavy Shafts and 
Rotors by J. E. Pietermann; Allis-Chalmers 


Electrical Review, Ist Quarter, 1958, Mil 
waukee I 


Avoiding Problems in 
Gear Train Design 


Major factors in the design of gear 
trains for servo systems are discussed 
ind such aids as check lists, principal 
ipplicabk 
included. Divided into brief sections 
on lost motion, gear quality, adjust- 
ible centers, bearing loads, deflection 
of gear teeth, shafts, 


conditions, safety clutches, lubri 


nvironmental 


tion, run-in period, drives 


Abstracted from "Don't Design Problems into 
Your Precision Gear Trains," by J. J. Bieger 
Daco Instrument Co American Machinist 
May 5, 1958, 330 W. 42nd St., New York 36 


formulas and curves are 
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VY motor OFFERS 


ADAPTABILITY 


"*"""""99*99*2*^*9^*9***9*9959 


This compact 4-pole shaded 
pole induction motor gives you 
a wide choice of horsepower, 
voltages, frequencies, starting 
torque, mounting provisions 
and other modifications. Stand- 
ard models have horsepower 
ratings from 1/30 to 1/200 hp; 
free speed 1700 rpm; load 
speeds 1400 to 1700 rpm; 115v, 
60 cycle, CW or CCW;; high or 
low starting torque. Mounting 
provisions are 2 or 4 stud, flat 
strap, or saddle strap. Modi- 
fications include end or side 
ventilations; internal fan. Other 
voltages and frequencies are 
available. Typical applications 
are for vending machines, fans, 
aquarium pumps, etc. 

The Y Motor is just one of 
many models in the compre- 
hensive line of Heinze Sub- 
¥ractional Horsepower Motors 
and Blowers. Send us your 
product and specifications. 
Heinze Engineers will adapt a 
motor at no obligation. Or write 
for catalog. 


CO] COMPANY 


685 Lawrence St., Lowell, Mass. 





NOW AT LAST! for Orig. Eqpt. Mérs. 


A low-cost chemical-resistant 
plastic pump that features: 


@ No stuffing boxes 
@ No shaft seals @ Non-contaminating 
@ No valves or gaskets @ Non-agitating 

@ Operates wet or dry 


@ Self-priming 


Designed to give complete protection against leakage, 
corrosion, and maintenance problems. 


Available close-coupled (shown here), foot-mounted, 
face-mounted, or special on request. 


This new Vanton pump is designed to provide the 
equipment manufacturer with a low-cost, versatile, simple 
yet carefully engineered unit, problem-free with minimum 
maintenance. Construction materials at present available 
include PVC, high-temperature polyethylene, Teflon*, 
Buna N, bakelite, or stainless steel, in capacities from 
1/3-10GPM. For information, write for BULLETIN CC10.1. 


*Resg. trade mart of E. 1. DuPont & Ce 


VANTON PUMP 


and Equipment Corp. « Hillside, N. J. 


DIVISION OF COOPER ALLOY CORP 


MOLDED NYLON FIBERGLASS 
fhp GEAR REDUCERS and 
PULLEYS 


Oe 


oad 


Mode! SW.) 
Gear Reducer 


@ Cut costs ‘4 or more 
€ Add self-lubrication, impact strength 
€ Chemically resistant, durable, quiet 


FIGURE IT OUT. Compare the cost of these 
molded nylon fiberglass parts with the time and 
labor cost of conventional machined assemblies. 
The answer is obvious. You can easily save 
1/3 (and more!) on fhp motor drive assemblies, 
using Rampe Nylon-Fiberglass Gear Reducers 
and Variable Speed Pulleys 


WANT MORE PROOF? Send for catalog data 
sheets and prices on the complete line of fhp 
equipment. You'll get results — fast! (All items 
stocked for immediate shipment). 


PLUS FEATURES: 


e variable pitch pulleys 
and gear reducers for 
all fhp applications. 


e immediate delivery. 


e tasily adapted for 
special needs. 


RAMPE mro. co. 


14915 WOODWORTH AVE., CLEVELAND 10, OHIO 
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Basic Vanton Design removes the problems associated with 
stuffing boxes and shaft seals by eliminating the seals 
themselves. All fluid moves in a channel formed by the 
outside of a flexible rubber or synthetic liner, and the inside 
of a molded plastic or stainless block. Liner flanges are 
sealed as shown against the body block sides by end plates. 
Pumping mechanism is rotor mounted on eccentric shaft 
inside liner. At each revolution it creates a progressive 
squeegee action on the fluid trapped between liner and 
housing. 


qme mm. 


Prior 
diu] 


TRAILER AXLE | 
oad 


Uneven loads will not sway, 

tip or tilt because off-center 
load is evenly distributed on both springs. Variable 
ratio springing adjusts self to road conditions. Deflec- 
tion rate changes automatically to produce exactly 
right capacity to properly: balance spring tension with 
load. Lower center of gravity without sacrifice of 
clearance. Only four bolts to mount... no assembly 
required. Just two friction bearings with renewable 


friction inserts control spring action. 


PRIOR PRODUCTS, 


P.O. BOX 7608 


INC. 


DALLAS, TEXAS 
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NEW N "Sealed" 
BOOKS ow you can use "Seale 
Miniature Ball Bearings in the 
inch size and precision 

grade YOU require 


Basic Concepts in Chemistry 

GroncrE W. Warr, Prof. of Chemis 
trv, U. of Texas. Published bv Me 
Graw-Hill Book Co.. Inc.. 330 X 


LÀ . 
IINE ee RMB Filmoseal Bearings 


q 


FI 


50 available in low-cost ABEC-1 


Irranizat ind content of thi 


* 
g 
college text are based on author's con- as well as ABEC-5 tolerances. we 


viction that teachers of college chem 


istry have for manv vears taught too Big news in the miniature bearing field! RMB’s famous Filmoseal Bearings—the only 

sealed miniature bearings—are now made to low-cost ABEC-1 as well as ABEC5 

, tolerances. This means designers can use these advanced design bearings even in those 

present ba deas such as theories of slightly less demanding applications where cost is a primary consideration. Designers 
tructure as clearlv as can take advantage of such features as: 


much too early. The opening chapters 


ted bv 2a minimam ol (1) Lubricant retention at high temperatures 
(2) Two-piece ball separators for high speeds. 
(3) Coined crown-type ball separators for low torque. 


formation. In the inte 
many of these con 
panded and elaborated Open radial Conrad-type bearings are also available in this new grade. A wide range 
uiis - of sizes is available from 3/16" (0.1875") to 1⁄4” (.5000") OD including many metric 
hapters seek to pr eines. 
ope of descriptive Wri d . 2i 
: ' rite for your copy of the new RMB Miniature Bearings Catalog which gives full 
generalized basis rm details on these as well as the entire line of quality RMB Bearings. Ask for Bulletin 62 


tructure and the peri 


ent of the elements. LANDIS A GYR. INC. 


45 West 45th Street . New York 36, N. Y. 
Logical Design of 


Digital Computers 


MONTGOMERY PHISTER, JR., 


son-Ramo-W oolridge Products, Ih do you havea 
Published by John Wiley © 


wth Ave., New York 16. “tight seal” 
ironous 

entirelv, this 

icthods ind 


n in the fiel 


(Continued on page 109) 


This trio's discordant tunes will likely land them in jail 
ending their problem. If you prefer close-harmony in 
tight seals, United's Metallic O-Rings are the answer to 
problems involving metal-to-metal application 

[hey fit any application calling for a positive, per 
manent seal against internal or vacuum pressures up 


ur 


to 
10,000 p.s.i., in a temperature range from -70 to 1800" I 
j 


They are especially adaptable for sealing cylinder heads 
air and hydraulic pressures, high octane fuels, vapor 

gases, oils, solvents, chemicals, acids, vacuum and steam 
connections. Available in various metals and plating fin 
ishes, from 3$" dia. to any size or configuration 


* free 22 poge booklet describing United Metallic O-Rings, write (on your letterhead please) to Department N 


UA UNITED METALLIC “O” RING CORP. 
Nw Dayton. Ohio Box 1038 " 
Division of United Aircraft Products, Inc. 


d 
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FREE ... Just Off Press 


Send today for these 
2 NEW Brochures 


If you use CAMS you need this 
valuable information ... . 


BROCHURE C-58 


containing many illus 
trations of typical cams pro 
duced on ROWBOTTOM 
machines in the shops of 
users or in the ROW 
BOTTOM shop under 
contract These cams 
covering a wide range 
of application serve to 
illustrate the kind of serv 
ice available through 

| ROWBOTTOM 
\ Unmatched know 
how” on all details 
pertaining to cams 
and cam production 
and complete facilities for 
meeting customer specifications 


ore yours at all times 


BROCHURE M-58 


covering complete de 
scriptions of ROWBOTTOM 
Cam M lers and Cam 
Grinders machines 
built by the pioneers 
am development with 
more thon fifty years of 
pecialization back of 
ther ond accepted as 
standard production 
machines wherever 


cams are made. Note 


1 CAM 

hese machines are Miting 

CAN GRINDIN, Dens 
Chine 


s 


being used in mony 


cases today os reg 


ular means f "Owes 
handling profiling ; E 
operations 


- 


ee 
ee 


Send today for these new brochures yours for the 
asking Let ROWBOTTIOM handle your com requirements 
promptly, economically 


Mail Coupon Today! 


THE ROWBOTTOM MACHINE COMPANY 
30 Sheffield St., Waterbury, Conn. 


Please send Brochures on Cams and Cam Millers and Grinders 
Name 
Position 


Company 


Address 
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‘This TRU-LAY PUSH-PULL DATA FIL 


for Design Engineers will show you how 

‘these flexible remote controls are being 

used on hundreds of products to—elimi- 

nate complex, costly mechanical linkages 

. simplify design and assembly .. . 

improve appearance, operating charac- 
teristics and salability. 


| Send for this 
USEFUL DATA FILE ON 


TRU-LAY JY/SHR\\\. 


It contains six engineering bulletins and 
booklets that will answer all your ques- 
tions on the adaptability of these versa- 
tile and dependable remote controls. 


AUTOMOTIVE and AIRCRAFT DIVISION 


AMERICAN CHAIN & CABLE 


60!-E Stephenson Bidg., Detroit 2 « 2216-E South Garfield Ave., 
Los Angeles 22 * 929. E Connecticut Ave., Bridgeport 2, Conn 


siii CRYSTAL'CAN 


Reloys 


2 60s RELAYS 


Keying 


Reloys 


Rotary 
Reloys 
Sealed 
Reloys 


Sensitive f 4 Actual Size 
Relays 


Mercury 
Wetted 


— Hermetically 
Relays 

sealed, fast 
teppin 
Stepping ond sensitive 
Relays " 

Withstands ex 
Delo 
dte treme temperatures, shock 


and vibrations. Plug-in, solder-hook and 
Timers 
3 in. lead type available. Meets military 


specification MIL-R-25018, MIL-R-5707C 


except as to contact overloads 


Contactors 
Motor Starting 
Relays 
Differentiel Leading manufacturers CRYSTAL CAN 
Reloys relays in stock for 24 hour delivery 
Polarized 
Relays 
AN Approved 
Reloys 


Write or phone 
for CRYSTAL CAN folder 
and our CATALOG C-8 


CALL WEST CHICAGO 1100 
x! RELAY SALES, Inc. 
7 


BOX 186-PM, WEST CHICAGO, ILLINOIS 
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New Books continued 
method of simplification of Boolean 
equations, the lifference-equation" 
ipproach to memory elements, the 
Huffman-Moore model of digital svs 
tems, the complete solutions to flip 
flop Input equations, and a mathe 
matical introduction to Boolean alg 


bra 


Electrical Refresher 


Joun D. Consrance. Published by 
John D. Constance, Cliffside Park 
N ] Paperback, 11x81, 64 pp $3 
l'he book provides both the p 
tical engineer and the student vitl 
reference that is authoritative in í 
icter and covers iccepted metl 
employed in engineer 


inations [his second 


been expanded to include mor prob 

lems and has been entirely rew 

and rearranged for ¢ use in the 

mination room. The problem 

has been rearranged and includ 

erences to problems in both the 

ind in the miscellaneous section 
Comprehensive collection of 


is compiled from past 


A Guide to 1958 Engineering 
and Technical Conventions 


Published by Industrial Rel 
News, Inc., 230 W. 41st St.. 
York 36. 84x11, 24 pp. $3 
This is the sixth annual edi 
this listing, and it includes nati 
state and 


ventions of the maj soci 


gion il meet n£ 


organizations in the technical fie 
from Feb. 1 through Dec. 31, 1! 


It gives date and place of meeting 


sponsoring organization, title of meet 
ing, and estimated attendance. It al 
offers an up-to-date alphabetical 

dex of technical societies and organiza 
tions, their addresses, and the name 


of the officer to be 


rmation 


Russian-English Glossary of 
Electronics and Physics 


Consultants Bureau, Inc., 227 W 


17th St., New York 11 e 
S1x103 354 pp S10 


Pape rbound 


[hose who want to translate Ru 
sian reports for themselves, check on 
specific words, or just see the breadth 


of Soviet technology, will find this 
(Continued on page 111) 


profiles 


in plastics 


by EDWARD J. CAUGHLIN, President 
AMERICAN INSULATOR CORPORATION 
One of The Men Behind The Man From Aico 


"Teamwork is important in any organization. In our business it is abs 


lutely essential. No two custom plastic molding jobs are alike. Each has 


its own unique problems. It requires the coordinated 


experts to produce the best solution to the problems of each indivi 


molding job. To obtain top results from any team, authority mt 


delegated along with responsibility 
headed by an expert who has the 


Here at AICO eat h dep 
authority to make responsi 


sions on the spot. This € xpedites produ: tion, eliminates de 


assures prompt efficient service to all AICO customers 


It's a Case of PLASTICS with the 
New $CHICK Powershave 


Schick designers were shooting for a new 
sales peak when they conceived the all new 
Schick Powershave that “shaves deep down 
where the beard be gins 
consumer acceptance for this powerful new 
electric shaver, Schick selected plastic for 
its case. Precision molded by AICO, this 


lo insure pe ik 


plastic case gives the Schick Powershave 
built-in color styling, a positive 

rugged dependability. Schick’s nev 

shave presents a strong «í 

AICO molded plastics t 

improvement qu t 

duction econon 


AICO’S Nook of 


Plastics Knowledge 


I] 
— k 4 


4M 
TAPER is merely 


portant considerations of good plastics 
design. It is necessary on surfaces per 
pendicular to die parting lines to permit 
easy ejection. Degree of taper varies 
with molding process, wal ness and 
material used. Taper of 3 e example 
above) is considered stanc 

wall taper for « shape 


be 1° greater than exterr 





GOOD PLASTICS DESIGN 
Makes Cents 


Tool and Die costs are the major 
factors that determine the unit cost 
of a molded plastic part. The de 
signer, actually, controls the form 
and cost of tooling and molds. A 
plastic part requiring a complicated 
thus costly, mold will necessarily 
have a high unit cost. Low cost plas 
tic parts can be produced only when 
the designer appreciates the practi 
cal limitations of die-making. For 
economical production, designers 
should avoid thin sections, deep 
holes, knife edges, thin unsupported 
ridges, holes and recesses on vert 
al surfaces and a host of other co 

increasing pitfalls. AICO has pre 
pared a Plastics Designer s Handbook 
that tells and illustrates how to avoid 
these costly errors. Free copy is yours 


on request heck coupon below 


A completely integrated plastics 


molding service with unmatched 


perience and coordinated 
i for Enginee Mold 
uilding, Compression, Transfer 
Plunger, Injection and Cold Molding 
molding of Reinforced 


Fibergla 


AMERICAN INSULATOR CORPORATION 


New Freedom, Pennsylvania 


Please send me a FREE copy of Aico's 


PLASTICS DESIGNER'S HANDBOOK 





The Perforated | E Beautified and 
Metal Lay-ln “A Rigidized by a 


Acoustical A d 3-Dimension 


L dissi Mo i TRADE MARK 
cense under igi ze v g = 
Metals Corporation < . Registration Easily Installed and Removed 


Patent No. 2, Š * y Applied For s « 
T Versatile and Decorative 


A N C . A . / E |]; The distinctive 3-dimension rigidizing design 
ew oncept in coustica el ings creates a decorative diamond-shaped pattern on 
installed DIAMONTEX Panels, which varies 90- 

. which meets every noise-control requirement in Schools, Hospitals, degrees in direction according to the manner in 


Restaurants, Food Markets, Bowling Alleys, Work Rooms, Offices, etc. which the M^ are ^ b the peeing grid 
with unsurpassed Appearance, Economy, Efficiency, Incombustibility and — "ture; às shown in the illustration above. 
Ease of Installation. Provision is made, also, for applying DIAMON- 


A NEW illustrated bulletin, No. 47, gives complete information regard- TEX Panels to existing acoustical ceilings by 


: x E E i i f eith s toggle bolts and a 
ing DIAMONTEX Acoustical Panels and their application to either new edid nan oh coding witch — iiu Bude of 


or existing buildings. Write, today, for a free copy. the screws or bolts after they are in place. 


DIAMOND MANUFACTURING CO. WYOMING (Wilkes-Barre Area) PA. 


GRE | CIRCLE SEAL VALVES 
f SMALL provide proven 100% 


reliability... 


D-C 
c e P MOTORS 


1/100 TOI HP it ~ , Inline Relief Valves 


Check Valves 


Speeds: 860, 1140, 1725, 3450 rpm. 
Voltages: 32, 115, 230 volts. Popoff Relief Valves 
Windings: compound, shunt, an 


+ 
Enclosures: for foot- or end-n 
losed, explosion-proof, 
vaterproof, Navy spraytight 
Shutoff Valves 
Bearings: Ball or sleeve. 


Special ratings and speeds also available 


Features: Long life, high efficiency, quiet operation These and other standard 


because of close tolerances, dynamic balancing, and and special valves are 
spirally stacked punchings. | TAF available for virtually all 
a of your exacting service 
SEAL requirements. 


i MPANY, INC. 
FREE o oaa TEM 


BULLETIN C 3 | E E A L GO F M CT R | IM | available. Write today! Pasadena, California 


Q See Our Catalog in Sweet's Product Design File 
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PERFECTION 


worm gear 


SPEED REDUCERS 


Perfection Worm Gear Speed Re- 
ducers by American Stock Gear are 
available in 9 complete series with 
ratios ranging from 5 to | to 60 to | 
for input revolutions ranging trom 
300 per minute to 1800 per minute 
Speed Reducers are furnished in hor- 
izontal right angle drive with worm 
in either top or bottom position and 
are also furnished in vertical right 
angle drive. Integral worm and shaft 
is made of selected quality, case 
hardened alloy steel. Threads are 
precision ground and accurately 
mated with worm gear. Shafts are 
mounted in Timken anti-friction 
roller bearings. Oil seals are of se- 
lected cirvis leather which assures 
maximum sealing effect. Available 
through your nearest American 


Stock Gear Distributor 


Write for new 16 page catalog 
covering the complete PERFEC- 
TION Speed Reducer line 


AMERICAN STOCK GEAR oiision 


PERFECTION GEAR COMPANY 
HARVEY, ILLINOIS, U.S.A. 
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New Books 


continued 


book and its companion volumes of 
interest. It is one of a series of multi 
lithed interim publication leadin 
up to a comprehensive dictionary to be 
published in 1959. This one 
22,000 Russian terms, and 

tables of abbreviations and 
measurement. Each volume 


priced separately this one is 


but an advance subscription to the di 
tionary will bring the interim publica 
tions, plus the dictionary 


itself, fo 


subscription price of $50 


Applied Statistics 


for Engineers 


WILLIAM VOLK 
Graw-Hill Book 


] npha 


i 
T } Y } ' X 
tions rather than theo 


1 number of examples 


with the treatment 


if experiment 


v of probabilit 
quencv distribution 


In discussing the 


YOU'LL BE DOLLARS 
AHEAD WITH 


ALCOA ALUMINUM 
FASTENERS 


You save dollars when you use Alcoa® 
Aluminum Fasteners the lowest 
cost, corrosion-resistant fasteners avail- 
able. They are a pertect color match 
for the aluminum products you make, 
and they insure against both galvanic 
and atmospheric corrosion. For your 
requirements, call your nearest Alcoa 
sales office. Alcoa Aluminum Fasteners 
in all standard types and sizes 
are readily available from the « omplete 
stocks of your local Alcoa distributor 
Look in the Yellow Pages of your tele 
phone directory. Alcoa is a "natural 
for specials, too! 


. ma 
Í j Q e 
à mL. 
[ Ww ALCOA (J | ALCOA THEATRE 
5 ALUAAINUAA ! Exciting Adventure 
FASTENER Alte ate 
" seas Monday Evening 


Your Guide to the Best in Aluminum Value 


FREE... FACTS. SAMPLES . .. FREE... FACT 


j samples of Alcoo Aluminur 
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Assemble Custom-Made Power Trains with THIS NEW COLOR 
FUNK MODULAR JELU 


Funk Power Funk Geor Hn Funk 
í Take-Off GQ Reduction "| Transmission 
“ Y 


Lp Ege MIS 


Eliminates á SHIMS 


expel sive tooling i} 
a yanit castings... 9 AME The Color Tells 
simplifies designing and im w^ Vhichntss 


production . .. FUNK'S : Artus Plastic Shims are real time 

Standard Flange Sys- i u ; savers in production and maintenance. 

tem does the trick! ! ile | i : . They're used by many of America's 

B ll FUNK | 2 - - p A best known industrial corporations be- 
ecause a p i 7 A z 


x inum cause they're more efficient, more 
MODULAR POWER convenient, always available. 


UNITS have a Standard Flange System, there is no Custom shapes to your specifications. 


; ; 5 y À : : Write for Samples and Litera. 
limit to the number and arrangements that can be as Write for er ee oS es 
sembled without special engineering. These precision 


Sample. 
it, t » 
made units insure long life and trouble-free service. Our , today! 


engineers will be happy to solve your specific power INDUSTRIAL 


— ES PRODUCTS SUPPLIERS 
FUNK MFG. CO. 201 South Dean Street 


Eng!ewood, N. J. 
P. O. Box 577-D Coffeyville, Kansas giewood 


Owell 7-0900 
Makers of Revers-O-Matic Drives, Transmissions, Torque Converters t ell 7-0 
Right Angle Drives, Power Take-Ofl and Gear Reduction Units 


$ FROM 


quick delivery...low cost VTL. aiii 777757. 


|CHECK AND PIN THIS AD TO YOUR LETTERHEAD 


fs AND WE'LL SUPPLY THE FACTS : 
NEU PLANT MAINTENANCE MARKING KIT 
y for Marking Water, Heating and Air Conditioning Systems 


M The modern, low cost solution to plant equip- 

T U BING GASKETS SEALS Meyercord ment identification . . . now in use by leading 

eee eee A manufacturers and service organizations. Pro- 
MUR ns. 


vides standardized identification, absolute 


legibility, and permanency at remarkably low 


Single or multi-webb forms i cost. Kit includes 474 signs assorted over 59 


operational subjects. Easily applied in seconds. 


for moisture, air and water | : WIL | Check for literature 
seals...spliced-to-fit or 
straight... in various lengths. 


Take the Guesswork Out of Your Lubrication 
An important preventive maintenance pro- 


Your choice of natural rub- Fa < ; gram. The Lubri-Cal Marking Kit consists of 
ber synthetics vinyls match- k the proper frequency of numerals, letters and 


instruction nameplates for identifying lubrica- 


ed to your color or in new o tion points and required lubricants on plant, 


production and operating equipment. Lubri- 
metallics. i r Cals are permanent, tough, oil-resistant trans- 
fers;easily adaptable to any lubrication system 


Investigate Gi's Hypalon double-extruded appliance 

tubing; extra-resistant to oxidation and chemical MEYERCORD DECAL MARKING METHOD 
: Decal product markings for “difficult surfaces" 

Heat, abrasion, weather and many of the new 

industrial surfaces are deadly enemies of most 

product markings. But not to new, improved 

Meyercord Decal Markings—types C,G,J and 


GEAUGA H (heat resistant). One of these new markings 
will almost certainly solve the problem. For 
INDUSTRIES exact recommendations ask for new brochure. 


|! INC. 2 the MEYERCORD co. 
MIDDLEFIELD, OHIO : Dept. V-318, 5323 West Lake St., Chicago 44, Illinois 


deterioration. 


i 


112 USE READER SERVICE CARD FOR MORE INFORMATION PRODUCT ENGINEERING * June 9, 1958 





current STOW FLEXIBLE SHAFTING 


Selected articles in recent issues 
have been reprinted in convenient 
form for filing. As long as the supply 
lasts, readers in US and Canada can 
secure one copy of any of these re- 
prints without charge, by using one 
of the Reader Service Cards bound 
inside the back cover. Note that the 
card must be used within 60 days of 
publication date. If more than one 
copy is needed, see price list at end 
of this listing. 

While the supply lasts, single 
copies of the following reprints are 
obtainable by using the Reader Serv- 
ice Card. 


flexible shaft under tractor-trailer transmitting 10 HP. 


Shaftless Ac Motors 
New look at shell-type power packages 
June 9, '58, p. 56 Circle No. E. 28 


Lubricating Instrument Ball Bearings 
Guide to 42 modern oils and greases 


Properties and performance charts. June 
9, '58, p. 66 Circle No. E. 27 


Sandwich-panel Adhesives 


The 14 most widely specified adhesives, 
May 26, '58, p. 56 " core assembly pulled out of casing. Note steel-backed bronze sleeve bearing 


Circle No. E. 26 


————»RiÓ—: ——— € 





with comparison table 


Here are five big reasons why flexible shafting is an 
Coriolis Acceleration ideal power take-off drive on trucks and tractor 
Describes with equations how this force | trailers. 
affects various components. May 26, '58 


p. 72 Circle No. E 25 FLEXIBLE SHAFTING: 
| 1. Can connect a drive shaft and a driven shaft 
Semiconductor Rectifiers which are working at different angles and 


Comparison of both germanium and sili located in different planes. 


con as low-cost rectifiers. May 12, °58 . Eliminates the need for accurate alignment. 
p. 89 Circle No. E 24 s È 

Eliminates dangerously exposed revolving 
Midget Batteries parts; no safety guards required. 


Specialized power packages where current 4. Replaces connections affected by vibration. 





or voltage needs can be kept low May . Is economical because it is so easy to install 
12, 59, p. 74 Circle No. E 23 and maintain. 


Sand wich-panel Facing Materials Available with built-in bearings and è Operate conveyors for grain and 

Apr IA "E p. 80 Second of three couplings in sizes from Va inch to 1% coal 
i inches in diameter —STOW flexible shaft 

ing can help solve your trucking and 

material Circle No. E 22 maintenance problems in advance The 

| know-how of 82 years' experience goes Ow 

° into every STOW flexible shaft! glad to work with you on any special 

Fan Selection STOW flexible shafts are being used on drive problems. For complete data on 

Apr 28. '58, p 92 Three fan laws: trucks and tractor-trailers to flexible shafting sizes, torque capacities 


charts, tables and sample problems è Operate pumps for petroleum, other and other specifications, write for STOW 
It ` i l | liquids and hydraulic pumps on dump Engineering Bulletin, No. 570, and Trac 


Circle No. E 21 trailers tor-Trailer Bulletin, No. 542 


sili Rubber P | 
Tp aa A shape of parts | STOW MANUFACTURING co. 


and material selection for best servici 


I 
articles gives data for selecting the skin © Operate compressors on refrigeration 


trucks 


Engineering Department will be 


T oai doom 426 State St. Binghamton, New York 


(Continued on page 115) 
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STANDARD EQUIPMENT 


on thousands of machine tools 


Cost only a few dollars-ADD MANY 
DOLLARS TO EQUIPMENT VALUE 


i 
NI. 
2 LIT: 


NYLON 


FOSTORIA assis 
LOCALITES 


the Precision Light for Precision Seeing 

PUSH-BUTTON - Provision for fast, accurate operator "see- 
i ing" efficiency is vital in machine tool 

STATIONS d design. Fostoria Localites provide instantly 
WE controlled, high intensity precision lighting 

+ of the work zone area. Frictional arm and 

Avelleble in collar disc joints give flexibility of a thou- 

E ae : many standard sand positions to direct light exactly as 

600 Volts m. x i -ne needed. Rugged construction, heavy duty 
' A oo designed in socket, Levolier switch, SPT-2 18/2 rip cord 

A-C or D-C ; m ) production wiring. Reflector types and arm lengths for 
l — any application. Request full information. 


WRITE for complete cata- 1 
log of Localites for 
every industrial use 


THE FOSTORIA PRESSED STEEL 


CORPORATION, FOSTORIA, OHIO 
Localites are available through 
wholesalers everywhere. 


@ The Euclid Electric & Mfg. Co. (Madison, 
Ohio) has added a complete new line of 





Pendant Push-Button Stations for all appli- IF THIS I$ YOUR PROB EM 
cations that necessitate NEMA Types 3, 4, 5 [ 


or 12 enclosures to meet weather-resistant, 


If you need effective, highly readable, 


water-tight, dust-tight and JIC requirements. 


Designed for heavy-duty applications, these smartly illustrated company literature 


(booklets, pamphlets, manuals) to dis- 


five speed-points in each direction for a 


cam-operated Stations are rated 600 volts, | 
a-c or d-c They are available from one to E play your products, inform the public of 


total of eight circuits to provide for practi- 
cally an unlimited number of different 
sequences of operation 


Sturdily constructed to withstand hard usage 
and abuse, their small cross-section permits 
comfortable, non-fatiguing, one-hand oper 
ation. The extruded aluminum case has cast- 
aluminum side-plates that can be removed 
easily for inspection of the silver-to-silver 
contacts without disturbing any wiring. The 
threaded conduit fitting is an integral part 
of the top end-cap which also has welded 
to it a double-suspension cable hanger. 


Extra features include heavy-duty, control- 
circuit toggle disconnects, pilot lights, selec- 
tor switches, and maintained-type contacts. 


ASK FOR BULLETIN 2016 
Also Available in Explosion-Proof Types. 


your operations, attract key personnel to 
your plant, train employees, and perform 
any of the other communicative functions 
that are vital to your business . . . 


THIS IS YOUR ANSWER 


The McGraw-Hill TECHNICAL WRITING 
SERVICE has a staff of more than 150 
highly-trained writers, editors, and illus- 
tration specialists whose job it is to create 





technical and general literature for in- 
dustry. We write, illustrate, design, and 
print Equipment Manuals, Product Bul- 
letins, Handbooks, Company Histories, 
Annual Reports, and other specialized 
material. Save money and time. Let our 
staff be your staff for Technical and 
Business publications. 


This service is available through ad agencies 


— Write è Phone ————— 


tt EUCLID RECT TECHNICAL WRITING SERVICE 


THE EUCLID ELECTRIC & MFG. CO. FU CLI [ McGraw-Hill Book Co., Inc. 
MADISON, OMNO 330 W. 42nd St., N. Y. 36, N. Y. 
AND MFG CO. MADISON. O LOngacre 4-3000 
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Current Reprints 


Pressure Drops in Air Valves 
l'echnique estimates pressure losses in 
pneumatic system, component by com 
Charts give K-factors for actual 
valves and fittings. Apr. 14, 58, p. 74 


Circle No. E 19 


ponent 


Textured Steel 
‘Types available; when, where and 


Mar 
Circle No. F 


to use it; two new processes 


58. p 5 


Which Adhesives for What 

How to apph them and to what m 
with tabulated for fast reference 
Mar 7 Circle No. E 14 


17, '58 p j 


data 


QUANTITY PRICES 

For single shipments of anv one title 
to one address, on orders accompanied 
by remittance, quantity orders will be 
supplied at the following prices as long 


is the supply last 


Quantity 


I rite for quotation 


Shipments will be made prompth 
stock, and 


ping charges 


from prices include ship 


[his service is ¢ 

only on request from US and 
Canada Make checks pay ible ti 
PRODUCT ENGINEERING, an 
address orders to Reader Service Dept 


PRODUCT ENGINEERING, 
West 42nd St., New York 36, N. y 


= 
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GRC'S EXTRA WIDE ROUND THUMB 
NUTS & SCREWS EASY TO GRIP 


These unique and 
exclusive fasten- 
ers originated by 
Gries have large 
round heads with 
fluted edges, ex- 
ceptionally at- 
tractive and easy 
to grip. Nuts are 
diecast in zinc al- 
loy in both open 
end and closed 
end styles. Screws are available as a one- 
piece die cast zinc alloy fastener with 
rolled threads in plain or shoulder typ« 
and as a two-piece assembly in shoulder 
type only incorporating die cast zinc al- 
loy thumb nut blanks with steel ma- 
chine screws. Sizes, lengths, et in 
GRC’s new Fastener Catalog Write 


for copy 


GRC MOLDED NYLON FASTENERS 
OFFER MANY ADVANTAGES 


Gries’ unique techninques make the most 
of nylon’s outstanding properties—high 
strength to weight ratio, excellent insula- 
tion, resiliency, resistance to abrasion 
chemicals, corrosion, et« Molded nylon 
machine screws in standard commercial 
heads, slotted or Phillips type; headless 
set screws with various types of points; 
screw insulators and 

bushings with wide 

flanges to com- 

pletely isolate screw 

from mounting sur- 

face; washers. Wide 

range of types, sizes, 

lengths, etc. Ask for 

spec sheets and new 

Fastener Catalog 


~ ACCURACY OF TINY GRC DIE CAST 
PART AIDS MALLORY SWITCH DESIGN 


Uniformity and detail of actuator 
contours essential to proper 
functioning of special switch 


A difficult parts design problem wa 
solved with this tiny GRC die cast zin« 
alloy actuator which forms the basi 
X f the Mallory OAC Line Switch for ra- 
os, television sets, record players and 
tronic equipment 

a series of designs that started with 
a stamping and a screw machine piece 
involving muitiple part assembly, Mal- 
lory engineers sought an actuating 
mechanism for a switch that would be 
capable of higher rating, longer life and 
greater dependability than switches 
using current-carrying springs. Such a 
control would require exceptional toler- 
inces and critical dimensions to func- 
tion properly. Uniformity would have 
to be assured as some of the contours 
couldn’t be subjected to normal inspec- 
tion procedures 
They found the answer in Gries’ exclu- 
ive patented methods for the precise 
automatic production of tiny parts, and 
literally designed the switch around the 
GRC die-casting 
Uniformly accurate, well within critical 
tolerances and solidly durable, thi 
GRC actuator makes possible the sim- 
plest of switch construction 
This is just one of the many instances 
in which Gries ingenious methods have 
opened the door for new products—at 
substantial savings. Parts are delivered 
ready for use assembly and other 
secondary operations are eliminated 
For more information ask for GRC 
bulletins on small zinc alloy die castings 
and molded plastic parts or send prints 
for immediate quotations. Maximum 
izes 1 long oz. in zinc alloy: 1% 
long, .03 oz. in plastic. No size too small 

"-" 7" 


I 
of 
l 


WORLD $ FOREMOST 
PROOUCER OF SMALL 


DE CASTINGS 


* 


GRIES REPRODUCER CORP. BA ALLILAA ANN 


159 Beechwood Ave., New Rochelle, N. Y 
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115 





wire is OK for fences 
not íasteners 


You can cut assembly time by up to 85% by replacing 
lacing or lock wiring with modern NYLOK® fasten- 
ers. In practically every case, the built-in locking feature 
of ® NYLOK fasteners offers equal or better locking 


at any depth.. won't 


NYLOK 


FASTENERS 


. need not be fully seated ... 


vibrate loose. 


SEAL AS THEY LOCK... 
WITHOUT SEALANTS 


OVERCOMING the problems of gummy sealants 

and costly locking devices, (B NYLOK fasteners 

seal gas, oil, air and alcohol. Assembly is easier and 

extra fast by hopper feed and power drive methods. 

Nylon insert is adaptable to any (8) fastener. Won't shrink. 

dry. age or turn brittle. Unaffected by temperatures up to 250^ F. 


Chances are you can use ® NYLOK fasteners to 
advantage in your plant. We'll be glad to give you the facts. 


Call us anytime. 


BUFFALO BOLT COMPANY 


-Eclipse Corporation ® North Tonawanda, N. Y 
&* N x RF ATION” 


e 5 convenient service centers 


WESTERN OFFICE 
Chicago 
HArrison 7-2178 


EASTERN OFFICE 
New York City 
REctor 2-1888 


CENTRAL OFFICE 
North Tonawanda 
JAckson 2400 (Buffalo) 


self-locking 
self-sealing 


NYLOK tasteners 
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Mechanical s 

Aluminum Alloys 

Axles à 


Bars 
Metal 

Bearings 
Ball 4, 28, 42, 54, 
Miniature 
Needle 
Roller > 42, 
Self -Lubricating —— 
Sleeve 

Belts, Timing 

Blowers 

Bolts 

Bushings 


Cams 
Capacitors 
Carbon 
Carbon Parts 
Castings 
Ceramics 
Chemical Treatments 
Chokes 
Coatings 
Contactors 
Controllers 
Controls 
Electronic 
Hydraulic 
Mechanical 
Pneumatic 
Cords 
Couplings 
Mechanical 
Cylinders 
Hydraulic 
Pneumatic 


Decalcomanias 
Die Castings 
Drafting 
Machines 
Drives 
Adjustable Speed 
Mechanical 
Right-Angle 


Variable Speed 2nd Cover 


Engineering Services (see also Pro. 
duction Services) «+ 16, 80, 93, 
Engines ...... è 
Extrusions 
Nonmetallic ; MA, 


Fastening Methods 111 
Flexible Shafts ° 113 


PRODUCT ENGINEERING * June 9, 1958 





Index of 


PRODUCTS OTARY SWITCHES 


ADVERTISED 


For every control, tap, 
and transfer application. 


In This Issue 


G 


Gages, Pressure or Vacuum 97 
Gaskets 1, 30 
Gears 2nd Cover, 34, 41, 104 
Graphite 96 


Handies & Knobs 
Hose & Tubing 


instruments 
Electrical 


Joints 
Universal 


Lamps, Indicator 
Lubricants 
Lubricating Equipment 


M 


Molybdenum Alloys 13 
Motors, A-C TANDEM TYPE P, 30-10A 


Fractional 6 
Integral 17-18 
Sub-Fractional 90, 94-95, 105 
Motors, D.C Save valuable panel space 
Fractional 6, 110 
Integral 17-18, 110 


Sub Fractional 6; 94.95, 105, 110 Simplify control of complex circuits 
Give “dead-front” mounting safety 
Listed by Underwriters Labs, Inc. 
Nuts cos: s Can be furnished to latest Navy specs. 


Ratings from 2 amperes to 200 amperes, 30 to 
250 volts d. c., and 125 to 500 volts a. c. — 


Perforated Metais depending on number of circuits and nature 
ins 

Plastics = of load. 

Plastics Fabricated 


Plates 2 Write for combined catalog giving useful 


Powdered Metal Parts 


i . 

Power Packs design data on Esco rotary switches. 
Hydraulic * : 

Power Take-Offs 

Pressure Switches 84, 

Prcduction Machines & Services 


MER Grece MIR Ea ELECTRO SWITCH 
neering Services) (ES 
, = 


Penske CORPORATION 
Liquid 15, 90, « (9) 
" 167 King Avenue, Weymouth 88, Mass 


(Continued on p. 118) 
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qi" NEWS 


from Torrington on 


SMALL PRECISION 


METAL PARTS 


DOUBLE END BLADES 


D 024 
L 5/8 


to .060 
to 2 


JEWELERS’ BLADES 


098" to .1875 
025" to .100 
1-9/16" to 3 
004" to .015 


"Custom manufacture" has a special | equipment would have to be built to cope 


meaning at Torrington, where our Spe- 
cialties Division produces a tremendous 
variety of small precision metal parts 
For our engineers often help in designing 
parts for our customers, and as frequently 
develop special equipment or methods for 
most efficient production. 

For example, one of our current con- 
tracts is for jewelers’ screwdriver blades 
In this case, our engineers decided to 
swage these parts to give the required high- 
strength characteristics without stress 
concentration points and tool marks 
Other features of these parts are good 
dimensional 
trolled 
temper 


con- 
treating for hardness and 


accuracy and closely 


heat 


— 


^ 


In another case, we received a blue- 
print of a special pinion axle with an 


accurately cut retaining ring groove at | 


one end. The customer inquired whether 
this part could be produced at about the 
same price as a straight cylindrical axle 
with an uninterrupted OD. The answer 
was “Yes!” Specialties engineers decided 
that high-speed cutoff and groove-turning 


The Torrington Company, Specialties Division, ? 








with the high volume involved. Special 
pinion axles have now joined the great 
number of parts being produced by 
Torrington Specialties Division. 
Whatever the part, whatever the oper- 
ation— even operations tailored to the 
part requirements — Torrington's Spe- 
cialties Division is uniquely equipped to 
handle your small precision parts con- 
tracts. Highly specialized fluting opera- 


tions, for example, permit volume produc- 
tion to close tolerances. Precision swag- 
ing, knurling, forming, milling, drilling 
are among other operations for which we 
are fully equipped. Advanced heat treat 
and statistical quality control methods 
help provide the quality product you 
require. 

For help with your custom-built small 
precision metal parts in large quantities, 
just circle our number on the reply card. 
Or have your Purchasing Agent call our 
area salesman, or write direct to: 


:0 Field Street, Torrington, Conn. 


TORRINGTON SPECIAL METAL PARTS 


Makers of Torrington Needle Bearings 


Index of 


PRODUCTS 
ADVERTISED 


In This Issue 


Continued from p. 117) 


Relays 35, 48-49, 98-99 108 
Reproduction Equipment 45 
Resistors 35, 114 
Retaining Rings 43, 104 
Rheostats 35 
Rivets 8 
Rod Ends 28 
Rubber Parts 3rd Cover 
Rust Proofing 50 


Screw Fasteners 
Screws 52, 103, 
Seals 
Sheets 
Metal 
Shims 
Spacers 
Specialty Fasteners 


Pipe Hangers, 
Special 


Cold Headed Parts, etc.) 8 
52, 116 
Speed Increasers & Reducers 34, 111, 106 
Splines 31 
Steel 
Alloy 10-11 
Coated 47 
Carbon 10-11 
Stainless 2,10-11,14 27 
Tool 14 
Strip, Metallic = oe 
Switches 38, 77, 1314, 117 


Thermometers 97 
Thermostats 92 
Tools 100 
Tracing Cloth 104 
Transformers 35 
Transmissions 112 
Tubing 

Lock-Seam 4th Cover 

Plastic 112 

Seamless 51 


Valves 


Air 89, 110 
Hydraulic 89, 100 


Washers 12, 100 
Wheels 88 
Wire 2 
Wire & Cable, Electric 98.99 
Wire Cloth 44 


Zinc Coated Sheets 47 
Zinc Coated Strips 47 
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FORD combustion chambers are fully machined 


for more efficient fuel use.. 


Another reason why 


FORD 


INDUSTRIAL ENGINES 
cut costs 


Because they're fully machined to uniform size, combus- 
tion chambers in the new Ford Super Heavy Duty engines 
provide each cylinder with an equal volume of fuel-air 
mixture. This enables the Ford engine to develop greater 
power from every drop of fuel. 

Machining also helps eliminate carbon deposits that 
cause hot spots and wasteful pre-ignition of fuel ... gives 
you the most efficient engine your money can buy. 


This is typical of the many engineering advances you'll 
find in Ford’s full line of 4-, 6- and V-8 cylinder engines . . . 
ranging in displacement from 134 to 534 cubic inches. 
Included are two modern diesels the Ford 220-cu. in. 
Diesel and the Ford 330-cu. in. Diesel. Most models are 
available as engine assemblies or complete power units, 
foot- or skid-mounted. 

Whatever your application, Ford can power the job 
more dependably . . . and at less cost. 


. longer engine lite 


YOUR JOB 
IS WELL-POWERED 
WHEN IT'S 
FORD-POWERED 


me 
INDUSTRIAL ENGINES 
AND POWER UNITS 


Write or phone today for complete information: 


INDUSTRIAL ENGINE DEPARTMENT 
FORD Division of FORD MOTOR COMPAN Y, P. O. BOX 598, DEARBORN, MICHIGAN 


120 USE READER SERVICE CARD FOR MORE INFORMATION 
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Any Rubber Problems Solved? 


for parts of silicone rubber... . 


Silcone Division explores the 
frontiers, where new demands are 
being made fordlexibility and 
durability at extreme temperatures 
New Silicone compounds with 
greater oil resistance, strength and 
electrical properties are 
increasingly valuable to today's 
industry. With seven years of 
experience in the injection molding 
and extrusion of silicone, Silicone 
Division can assure high product 
uniformity and close-tolerance 
manufacture. 


for color in rubber... 


Rainbow Division works in the 
vast and expanding field of colór 
Whether it's to brighten a 
housewife's new kitchen or to 
identify an industrial rubber 
part. Rainbow Rubber combines 
bright, durable color with 
dependability and toughness. 

If your product requires a 
colorful rubber, Rainbow Rubber 
can help you. 


A Member of the 


M-R Famil, 


Plastics and Latex Division 
specializes in the dipping and 
forming of a wide variety of 
articles. Working in the field of 
polyvinyl chlorides, they have 
developed new techniques which 
solve dipping and coating 
problems more easily, more 
effectively and more 
economically. In this field, too, the 
Minnesota Rubber family of 
companies gives the finest and 
most effective service. 


MINNES( ITA RUBBER e )MPAN Y ¢ 3630 Wooddale Avenut 


Minneapolis 16, Minnesota « Department 202 





Multiple-bend discharge tube for refrigeration compressor is fabricated 
economically on Bundy-designed fixtures. Seven bends are put into a 7" 
length of !4 x .028" Bundyweld Tubing in just one semi-automatic operation. 


7 BENDS 
IN 7 INCHES. 


Only Bundyweld Tubing could take the stress 
. .. only Bundy could mass-produce the part! 


This refrigeration-compressor discharge tube graph- See what you can do with Bundyweld Tubing! Our 
ically illustrates the unique physical properties of engineers will help out at any design-stage in the 
Bundywelds Tubing . . . and the skill of Bundy: development of your product, from blueprint to as- 
fabrication experts. sembly. In many cases, they'll have suggestions on 
Seven bends in just seven inches sets up terrific how to make a part faster ... or at lower cost 
stresses—too many forordinary tubing. Yet Bundyweld And when the design is firmed up, turn it over to 
takes this punishment with ease . . . still stays Bundy's skilled fabricators and relax. Using Bundy- 
leakproof by test! designed machines and fixtures, they will mass- 
Because Bundyweld is double-walled from a single produce your parts at low unit-cost. Then they'll 
steel strip, it's extra-tough . . . has high bursting package your parts carefully . deliver them right on 
strength and great resistance to vibration-fatigue. schedule — clean, bright and ready to use 
Result: Bundyweld has become the standard of the Whatever your tubing needs, Bundyweld Tubing 
refrigeration industry; and it’s also used on 95'; of and Bundy services can pay off for you. Find out mot 
today’s cars, in an average of 20 applications each. Call, write or wire today! 


BUNDY TUBING COMPANY « DETROIT 14, MICHIGAN 


WORLD'S LARGE T PRODUCER OF SMALL-DIAMETER TUBING AFFILIATED PLANTS IN AUSTRALIA ENGL ANLE FRANCE 


E A THERE IS NO REAL SUBSTITUTE FOR 


"t f \ . 
Bundyweld starts as a continvously rolled B U N D f WE LD 
single strip of copper } 


twice around laterally 


coated steel. Then it's nto a tube of uniform | 
thickness and passed TU g 1 N 
^ yg yj G 
z NOTE the exclusive Bundy- 
developed beveled edges, DOUBLE-WALLED FROM A SINGLE STRIP 


which afford a smoother 
through a furnace Bundyweld, double 
Copper coating fuses walled and brazed 
with steel. Result through 360° of wall and less chance for any 


contact leakage. 


joint, absence of bead, 





